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INTRODUCTION
Expenditures per capita by local units of government 
vary considerably among the counties of Montana.
TABLE 1
VARIATIONS IN DIRECT GENERAL EXPENDITURES PER CAPITA AND EDUCATION EXPENDITURE PER PUPIL AMONG MONTANA COUNTIES, 1962
Standard
Expenditures High Low Mean Deviation
Total directgeneralexpenditure #241.00 #1 0 6 .0 0 #1 6 7 .0 0 #2 9 .7 0
Education expenditure 
per pupil 641,00 2 3 3 .0 0 408.00 7 7 .7 0
Health and hospitals 39*28 0 .0 0 5 .2 1 7.99
Policeprotection 9.44 3 .3 3 6.08 1 .2 9
General control 17.77 3 .8 9 8 .0 7 3.80
Local option programs 6.59 0 .0 0 2.28 1 .5^
^Expenditures for libraries, parks, and recreation.
These variations may reflect differing levels of service 
provided, differences in the quality of service, or scale 
effects due to variations in the number of people served by 
the governmental units.
—1“
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Differences in the level of per capita expenditures 
may also be due to differences in the price levels faced by 
governments in different areas.
Institutional factors limit the variations which can 
occur in per capita expenditure among local units of govern­
ment in Montana. Most of the county and city budget funds 
are subject to maximum mill levy restrictions. Most special 
districts, including school districts, are not subject to 
these limitations, however. Pew county or city governments 
tax at all the maximum allowable rates, and differences in 
taxable property values are not strictly related to differences 
in population. This allows wide variations to occur in per 
capita expenditure by local units of government in all local 
government expenditure categories. Even though expenditure 
decisions of local units of government are political, not 
market decisions, it should be possible to identify and 
quantify economic and demographic variables which signifi­
cantly relate to per capita expenditures by local units of 
government.
Numerous attempts have been made to identify and quan­
tify the variables which explain interstate variations in per 
capita governmental expenditure. In all such studies it is 
necessary to aggregate state and local expenditures because 
of the differences in the allocation of government responsi­
bility among states. Services provided by units of local
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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government in some states are partially or completely 
administered and financed by state government in others.
In order to obtain comparable data for an interstate study,
it is necessary to sum the expenditures of the state govern­
ment and all local units of government and to use the overall 
total as the dependent variable. This total is then expressed 
in per capita terms to allow comparison of individual service 
levels and analysis of the effects of economies of scale on 
government expenditures.
Using multiple regression analysis and 1942 data,
Solomon Fabricant demonstrated that 72 per cent of the inter­
state differences in total general expenditure per capita 
could be accounted for by differences in per capita income, 
population density and per cent of the population living in 
urban areas.^
Glenn Fisher used these same variables on 1957 data 
with similar results. However, the coefficient of multiple 
determination was slightly lower than that obtained by 
Fabricant.^ Fisher increased the in a subsequent study 
by expanding the analysis to include seven independent vari­
ables. In addition to the three variables used by Fabricant,
^Solomon Fabricant, The Trend of Government Activity In the U.S. Since 1900. (National Bureau of Economic Research, 1952), p. 123.
2Glenn V/. Fisher, "Determinants of State and Local Government Expenditures : A Preliminary Analysis," NationalTax Journal. (Dec. I9 6I), p. 3 5 2.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Fishér included yield of a representative tax system, per cent 
increase in population, an index of two-party competition, and 
per cent of the population over twenty-five years of age with 
less than five years of education.^ Several other studies have 
been undertaken, all attempting to explain interstate varia-
2tions in per capita expenditures by state and local governments.
All of these studies have used Bureau of the Census data 
on state and local expenditure per capita as the dependent 
variable and state averages of per capita income, population 
density, etc. as the independent variables. Multiple regres­
sion analysis vras used to determine the correlation between 
the dependent and independent variables. While this analysis 
is useful in determining the factors affecting expenditure 
patterns, it must be kept in mind that in every case, the 
dependent variable was an aggregate of state and local ex­
penditures, The question arises as to whether these same 
variables are significant in explaining either state or 
local expenditure patterns or if they are valid only for the 
composite from v/hich they were derived.
^Glenn W. Fisher, "Interstate Variation in State and Local Government Expenditures," National Tax Journal. (Mar.
1 9 6 4), p. 6 5.
^Seet Henry J. Schmandt and G. Ross Stephens, "Local Government Expenditure Patterns in the United States," Land Economics. (Nov. I9 6 3), pp. 397-406j Seymour Sacks and 
Robert Harris, "The Determinants of State and Local Government Expenditures and Intergovernmental Flow of Funds," National Tax..Journal, (Mar. 1964), pp. 75-85? Albert Breton, "Scale
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Several factors cast doubt on v/hether the results 
obtained from the composite can be asserted as true for the 
parts. First is the influence of variables v/hich cannot be 
expressed in economic or demographic terms. Preferences for 
governmental services may differ in various regions of the 
country regardless of the similarities in per capita income, 
population density and other economic and demographic vari­
ables. Social and ethnic variables might v/ell affect 
preferences and utility and hence, per capita expenditure. 
These variables v/ould be difficult, if not impossible, to 
define and quantify. Another consideration is the extent to 
which state averages of the independent variables reflect the 
pressures on local units of government. The population 
density of Montana in I 962 v/as 4.7 people per square mile. 
This could have little relation to the conditions faced by 
local units of government in Silver Bow County v/here the 
population density was 6 6 .5 people per square mile. It 
seems plausible that some variables, significant in,explain­
ing interstate differences in state and local expenditure
Effects in Local and Metropolitan Government Expenditures," Land Economics. (Nov. 1965)1 pp. 370-372; Roy W. Bahl, Jr., and Robert J. Saunders, "Determinants of Change in State and Local Government Expenditures," National Tax Journal. (Mar.
1 9 6 5)» pp. 50-5 7 ; Ira Sharkovsky, "Some More Thoughts About the Determinants of Government Expenditures," National Tax 
Journal, (June I9 6 7), pp. 171-179; Elliot R. Morss, "Some Thoughts on the Determinants of State and Local Expenditures," Nati.qnal.Tax Journal, (r&r. I9 6 6), pp. 95-103; Ernest Kurnow, "Determinants of State and Local Expenditures Re-examined," National Tax Journal. (Sept. I9 6 3), pp. 252-255.
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per capita, might not be significant in determining either 
state or local expenditure per capita, when examined separ­
ately.
It seems appropriate that a more limited investigation 
be undertaken ; one confined to a relatively small geographic 
area utilizing local independent as well as local dependent 
vEiriables. In this study the fifty-six counties of Montana are 
used as data points. The area is small enough so that prefer­
ences are relatively homogeneous. Local independent and 
dependent variables are used for each county. This study is 
an attempt to identify and quantify economic and demographic 
variables which explain the differences in per capita expen­
diture by local units of government among the fifty-six 
counties of Montana. It also determines whether or not the 
variables identified as being significant in explaining 
interstate differences in state and local expenditure per 
capita are significant in explaining intercounty differences 
in local expenditure per capita in Montana.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER I
I THE DEPENDENT VARIABLES
The Bureau of the Census separates government expendi­
tures into thirteen functional categories. It is beyond the 
scope'of this study to investigate all thirteen functional 
expenditure categories. The functional categories discussed 
in this study arei
1. Total direct general expenditure per capita.
2. Education expenditure per pupil.
3 . Health and hospital expenditure per capita.
4. Police protection expenditure per capita.
5. General control expenditure per capita.
6 . Local option program expenditure per capita.
Total Direct General Expenditure
Total direct general expenditures are payments to em­
ployees, suppliers, contractors, beneficiaries, and other 
final recipients of government payments. This category 
includes all local government expenditure categories listed 
above plus several not considered in this study. Direct 
general expenditures of local government exclude intergovern­
mental expenditures, employee-retirement expenditures, and 
expenditures by public ov/ned utilities.
-7-
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Education Expenditure 
Education expenditure has been chosen for this analysis 
because it is the largest category of government expenditure 
for every county in the state. In 19^2 almost 5^ per cent 
of all current direct general expenditure by local units of 
government in Montana was for education.^
Intergovernmental aid is a large factor in determining 
direct general expenditure for education by local units of 
government. In 19^2 intergovernmental aid from the state 
and federal government amounted to almost 60 per cent of 
current direct general expenditure by local school districts 
Usually, intergovernmental aid is dispensed in a manner which 
leaves the decision of choosing the proper level of spending 
to the discretion of the recipient government. For example, 
intergovernmental aid available through matching federal 
highway funds may cause an increase in state spending for 
highways. However, the absolute level of state spending 
for highways is still a decision made by the state govern­
ment, not the federal government which provides the matching 
funds. In situations such as this, intergovernmental aid may 
be regarded as an exogenous, independent variable in addition 
to local economic and demographic variables affecting expen­
diture patterns of the recipient government. Total current
^U.S. Department of Commerce, Bureau of the Census, Census of Governmentst 1962. Vol. VII, Government In Montana, p. 23.
^Ibid.. p. 3 1,
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
mm
direct general expenditure for highways is the proper 
dependent variable in this case.
Most of the state aid to education in Montana is dis­
pensed under the provisions of the school foundation and 
equalization program. Unlike intergovernmental aid in most 
other areas, this program controls not only the amount of 
state aid available for support of local schools but also 
dictates some local taxes and establishes minimum expenditure 
levels for all schools in the state. The functions of this 
program in defining local expenditures prohibits the use of 
current direct general expenditure as the dependent variable 
and total intergovernmental aid as an exogenous, independent 
variable in this analysis. While it is not the purpose of 
this section to evaluate the school foundation and equaliza­
tion program, a basic understanding of its main provisions 
and operation is essential to the analysis that follows.
Because of wide disparities in population and taxable 
property value among the counties of Montana and because of 
the dependence of local governments on the property tax as 
the major source of revenue, local support of public schools 
has always been a problem in Montana. Many counties simply 
do not have a property tax base large enough to insure 
financing of an adequate education to children attending 
public schools. In order to alleviate this problem, a uni­
form system of free public schools, partially financed from
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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state revenues, was established by the state legislature in 
19^9*^ This act is commonly referred to as the state founda­
tion and equalization program. Under this program the state 
is charged with supporting local schools through a system 
of grsnts in aid based on the financial needs of the local 
schoo]. districts. Financial assistance is dispensed in a 
mannei' designed to insure that sufficient funds are available 
to operate and maintain adequate and efficient schools for 
all students in the state. Schedules defining operating 
revenues sufficient to maintain adequate and efficient public 
schools for schools of all sizes and types are devised by 
the state legislature and revised periodically to reflect 
increases in the costs of public education. These schedules 
define permissive budgets for public schools. The state 
government is charged with supporting the foundation budgets 
of the public schools in the state. In I 962 foundation 
budgets were 70 per cent of the permissive budgets defined 
by the legislature.^ The foundation and equalization program, 
as discussed below, refers to provisions which were in effect 
during the I9 6I- 6 2  school year. The operation is much the 
same today. However, the twenty-five mill common levy on all 
county property is now forty mills. Also foundation budgets
^Revised Codes of Montana 19^7. Replacement Vol. IV, part 2 , title 7 5 , chapter 3 6 .
2 lbid.
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are now 80 per cent of the permissive budgets defined by the 
state legislature.
All counties wishing to receive state aid to public 
schools under the foundation program are required to levy a 
tax of twenty-five mills on all taxable property in the county, 
fifteen mills in support of elementary schools, and ten mills 
in support of high schools. Revenue from this source is dis­
tributed to all public high schools and elementary schools in 
the county in a manner which insures that the ratio of the 
foundation budget financed after the distribution of these 
funds to the total foundation budget is the same for all 
schools of the same type in the county. Counties with large 
property tax bases relative to their public school populations 
obviously finance a larger percentage of their foundation 
budgets from the twenty-five mill common levy than do counties 
with small property tax bases relative to their public school 
populations.
The state determines the extent to which state revenue 
is available to support the foundation budgets of the public 
schools of the state. If funds are available, the state will 
make up the difference between the amount of money raised 
locally to support foundation budgets sind the total foundation 
budgets of every school in the state. Typically, sufficient 
funds are not available from the state government to fully 
fund the foundation budgets of all public schools in the state.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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State revenue v;as available to finance only 89 per cent of 
the foundation program for the I9 6I- 6 2  school year.^ Once 
the determination is made regarding the extent to which the 
state /can finance the foundation budgets, money is distributed 
in a manner which insures the same percentage of every 
school's foundation budget has been financed by the combina- 
tion of state and local revenues. The state gives more 
money to schools in counties with low ratios of taxable 
property to public school populations than to schools of the 
same size and type in counties with high taxable property 
values relative to their public school populations. Counties 
which can finance their total foundation budgets from the 
proceeds of the twenty-five mill levy receive no state equal­
ization money. Only two counties were in this situation in 
1 9 6 2.^ After distribution of state equalization aid, all 
schools in the state had received county and state funds 
sufficient to finance at least 89 per cent of their founda­
tion budgets for the I9 6I- 6 2  school year.
^Montana Public School Financing 1962-63. Montana Taxpayers Association, Helena, Montana, 1964̂ , p. 1.
^The state will pay an amount in equalization revenue not to exceed 50 per cent of any school's foundation budget. If the standard 25 mill levy does not produce enough revenue to finance more than 50 per cent of the foundation budget, the deficiency must be made up by an additional mill levy on all taxable property within the school district.
3Biennial Report. State of Montana Superintendent of Public Instruction, Dec, 1, I9 6 2 , p. 52.
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In years when state funds are not available to fully 
fund the foundation program, as was the case in I9 6 I-6 2 , 
the deficiency in the foundation budgets must be made up 
from the proceeds of an additional mill levy on school dis­
trict property. This additional mill levy varies in amount 
from school district to school district. However, it is 
mandatory in all districts with schools receiving state 
equalization revenue.
There is no variation in expenditures for education 
among counties up to the point where the foundation budgets 
of all schools in the state have been fully financed. All 
schools of the same size and type have the same budgets 
regardless of differences in local economic and demographic 
conditions among the counties. Mill levies differ among 
the counties and school districts as does the amount of 
equalization aid received from the state government. The 
school budgets to this point are, however, explained by state 
law, not by economic and demographic differences among 
counties.
The foundation budgets defined by state lav/ do not 
meet the requirements of modern public education. School 
districts can, and do, levy property taxes in support of 
public education in excess of those required by the school 
foundation program. Total foundation budgets amounted to 
less than 50 per cent of the total expenditure on education
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during the I9 6I- 6 2  school year.^ Local expenditure for public 
education in excess of that required by state law is subject 
to the influence of local economic and demographic variables 
and is/ used in this analysis as the dependent variable repre­
senting local expenditure for education.
It is necessary to subtract the foundation budgets 
from total current expenditure for education in order to 
define a concept of local spending for education that is 
sensitive to local economic and demographic variables* 
Foundation budgets of public schools, aggregated by counties, 
were obtained from the office of the State Superintendent 
of Public Instruction. These amounts were subtracted from 
current direct general expenditure for education for fiscal 
year I962 as reported by the Bureau of the Census. This 
yields a measure of local discretionary expenditures for 
education.
A comparison of data on school expenditures reported 
by the Bureau of the Census for fiscal year I962 and data 
in the Superintendent of Public Instruction’s Biennial 
Report for school year I9 6I- 6 2  revealed obvious differences 
in data from the two sources. Because of these differences, 
a second measure of local discretionary expenditure for
3-Biennial Report. State of Montana Superintendent of Public Instruction, Dec. 1, I9 6 2 , p. 57, and information 
received from the office of the State of Montana Superintendent of Public Instruction.
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education was computed from the data in the Biennial Report 
of the Superintendent of Public Instruction. Both data 
series have been deflated by the average number belonging 
(ANB), a term defined in state law which approximates student 
enrollment in public s c h o o l s A v e r a g e  number belonging is 
a better measure of the student population than is current 
enrollment at an arbitrary date or average daily attendance 
which is the sum of students present on each school day 
divided by the total number of school days in the year.
This expenditure category is deflated by a measure of 
the student population of each county rather than by total 
population because expenditures for education should be more 
closely related to public school populations than to the 
total populations of Montana counties.
Health and Hospital Expenditure 
Health and hospital expenditure, as reported by the 
Bureau of the Census, includes general health services (other 
than hospitalization), health research, immunization, and 
other public health activities as well as establishment and 
operation of hospital facilities and payments in support of 
public or private hospitals.
The size of the standard deviation with respect to the 
mean for health and hospital expenditure per capita, shovm in
^Revised Codes of Montana 19^7, title 75, chanter 3 6 , paragraph 1 1 .
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Table I, indicates that a greater variation among counties 
exists in this category of expenditure than in any of the 
others, A cursory investigation of the data reveals that 
per capita expenditure for health and hospitals is more than 
a thousand per cent higher in some counties than in others 
with Similar urbanization, population density, and per capita 
income. The hypothesis drawn from this preliminary investi­
gation is that the determinants of per capita expenditure for 
health and hospitals are different from those affecting other 
general expenditure patterns. It may be possible to identify 
some of these variables or, at least, to eliminate as inconse­
quential in the area of health and hospitals, some variables 
which are normally considered significant in influencing per 
capita governmental expenditure.
Police Protection Expenditure 
Police protection is the enforcement of lav/s and the 
maintenance of traffic safety. It includes expenditures for 
highway police patrols, crime prevention activities, police 
communications, detention and custody of persons awaiting 
trial, vehicular inspections and other related activities. 
Police protection expenditure was chosen for analysis in this 
study because it is almost totally a local function. There 
are, of course, expenditures for state police, and local 
governments must meet state-set minimum requirements. Hov/ever,
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the size of the police force and the quality of police 
protection are local matters. Police protection, since 
it is largely a local responsibility, should be more closely 
related to local economic and demographic conditions than to 
state averages which have been tested in the interstate 
studies.
Police protection is a matter of increasing concern 
at the local level, and it is important to determine the 
relationship of this expenditure category to local economic 
and demographic variables,especially if state and federal 
aid in this area is anticipated.
General Control
General control is the general operating expenses of 
government. It includes costs incurred by the office of the 
chief executive, courts, central staff agencies, and agencies 
concerned v/ith personnel administration, law, recording, 
planning, zoning, and other central functions of government.
It is hypothesized that there is a minimum level of fixed 
costs, unrelated to population, necessary for the establish­
ment and functioning of a government unit.
Since general control is primarily composed of necessary 
administrative functions of government, it is judged the best 
functional expenditure category for testing this hypothesis.
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Local Option Program Expenditure
Local option progran^ include expenditures for parks, 
recreational services, and libraries. These services are 
often/provided by local governments, but they are not essen­
tial ;o the existence or operation of any unit of government. 
Local option programs should demonstrate the highest corre­
lation to per capita income of any categories tested, since 
they are less essential to social organization than are the 
other categories of expenditure.
In each of the expenditure categories discussed above, 
except police protection and local option programs, capital 
outlays have been deleted from direct general expenditures.^ 
Capital outlays are typically financed by bond issues at the 
local level and they tend to fluctuate from year to year for 
a number of reasons. Decisions regarding construction of 
government buildings or the purchase of land and equipment 
depend on expected future conditions as v/ell as current 
economic and demographic conditions. Capital outlays will 
generally be higher in an area experiencing rapid population 
growth and an increase in economic activity than in an area 
growing at a moderate or slow rate. Economic and demographic 
conditions in different areas, at one point in time, may be 
the same regardless of the level of capital outlay in each
^Capital outlays are payments for purchase of land and equipment and for the construction of or purchase of structures
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area at that point in time. One year's data is used in this 
study so the presence of capital outlays and their tendency 
to fluctuate from year to year, as well as their response to 
conditions which are not visible in cross section data, would 
obscure the relationship between current expenditures and 
current economic and demographic variables. It is not possible, 
from the data available, to distinguish capital outlays from 
other direct general expenditures in the areas of police pro­
tection and local option programs. It is hoped that capital 
outlays in these areas are small enough that they do not ob­
scure the relationship between current economic and demographic 
conditions and current direct general expenditures.
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CHAPTER II
THE INDEPENDENT VARIABLES
jrhe following economic and demographic characteristics 
are usjed in this analysis to explain variations among counties 
in per capita expenditure by local units of government.
1. Population density.
2. Personal income per capita.
3 . Permanent income per capita.
4. Median money income of families.
5 . Per cent of families with money incomes below $3000
6. Per cent of families with money incomes above $10,000,
7 . Per cent of the population living in urban areas.
8. Total federal and state aid per capita.
9 . Federal and state aid per pupil for education.
10. Ratio of high school students to total public school population.
11. Taxable property value per capita.
12. Taxable property value per pupil.
1 3 . Ratio of ovmer-occupied dwellings to total dwellings.
14. County population relative to the state population.
15* Per cent of the population over twenty-five years ofage with less than five years of education.
-20
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16, Median years of school completed by persons over twenty-five years of age.
17, Per cent of the population with a high school education.
18, Per cent of the population over sixty-five years 
of age.
This chapter states the reasons for selecting each 
independent variable and the method used to determine its 
value.
Population Densitv
Population density is the ratio of population to square 
miles of area. It is one measure of the extent to which 
people have gathered together in a confined geographic area 
for social and economic advantage.
If expenditures are measured in per capita terms, 
population density can be used as a variable to explain the 
impact of economies of scale on government organizations. 
Economies of scale are implied if additions to the population 
of the governed area lead to lower per capita expenditure 
through more efficient use of government resources. Dis­
economies of scale are implied if an addition to the 
population, measured as an increase in population density, 
causes a less efficient use of government resources, which 
is indicated by higher government expenditure per capita. 
Whether economies or diseconomies of scale are associated
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with any particular expenditure category depends on the 
nature of the service and the factors which determine its 
cost. Lov/ population densities are likely to he associated 
with Wigh education expenditure per pupil because transpor- 
tatior costs sire a large factor in education expenditure in 
sparsdly populated areas. Changes in population density may 
also affect expenditure per capita for governmental services 
by changing the demand for government services or by changing 
the types or levels of service that may feasibly be provided 
by local units of government. Situations exist, possibly in 
the area of police protection, where an increase in the popu­
lation of the governed area causes the per capita expenditure 
for a governmental service to increase because of a change 
in demand for the service.
Population density is expressed as the ratio of county 
population to square miles of area within the county. County 
population estimates are available from the Montana State 
Board of Health; county land areas are reported by the Bureau 
of the Census.
Personal Income Per Canita
Per capita personal income is generally regarded as the 
most important economic variable explaining differences in 
per capita governmental expenditure. The hypothesis is that 
the higher is per capita income, the greater is the demand
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for government services and hence, per capita governmental 
expenditure•
The ratio of total county personal income to county 
population is per capita personal income. Total personal 
income estimates for Montana counties were obtained from the 
Bureau of Business and Economic Research at the University 
of Montana. These figures v/ere used v/ith the Montana State 
Health Department's estimates of county populations to obtain 
per capita personal income for the fifty-six counties of the 
state.
Permanent Income Per Canita
Montana's economy is characterized by primary industries. 
Farm proprietors* income and wages paid to farm employees 
accounted for 17 per cent of total personal income in the 
state in 19^2, Farm income was an even greater part of 
total personal income in many Montana counties. Sixty-one 
per cent of personal income in Sheridan County was obtained 
directly from farming, 70 per cent in Powder River and 
Petroleum Counties, and 72 per cent in Garfield County.
Farm income was a greater percentage of total personal 
income for the state than income from any other economic 
activity.
Wages and salary disbursements from mining operations 
play a large role in determining personal income in several
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coimties of the state. Although wages and salaries from 
mining only accounted for 2 per cent of total personal 
income for the state in 1 9^2 , it accounted for 1? per cent 
of personal income in Silver Bow County and 19 per cent in 
Deer Lodge County.
Wage and salary income from manufacturing, predomi­
nantly production of lumber and wood products, was 7 per 
cent of total state personal income in I9 6 2. Eighteen per 
cent of total personal income in Missoula County, 26 per 
cent in Mineral County and 41 per cent in Lincoln County 
was derived from manufacturing.^
Agricultural income fluctuates widely from year to 
year depending on the length of the growing season, the 
amount of rainfall, and other natural phenomena, as well as 
because of market conditions. Total proprietors* farm 
income for the state was 152 million dollars in i9 6 0 , 86  
million dollars in I9 6I, and 23 6 million dollars in I9 6 2 . 
Income from mining, lumber, and wood products also fluc­
tuates from year to year.
Because of these fluctuations in personal income, 
current expenditure in any given time period may not be 
closely related to personal income in that period. A
^Personal Income Estimates for Montana Counties. I9 6O- 
1 9 6 2 , Bureau of Business and Economic Research, University of Montana, Missoula, Montana.
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**bad year" for wheat crops will have a tremendous affect 
on personal income in some counties, not only on farm income, 
but also on income of retail establishments depending on 
the farmers for trade. Per capita expenditure by local units 
of government could not be expected to decrease proportion­
ately With per capita income in a year characterized by lovær 
than normal per capita income, nor could it be expected to 
increase proportionately in a period of unusually high per 
capita income. It is more likely that government expendi­
tures, to the extent that they are influenced by personal 
income, are a function of present and past income and future 
expected income.
An average of past incomes might be more closely re­
lated to current per capita expenditure by government than 
is current per capita income. The use of an average of 
past incomes eliminates the possibility of selecting a year 
of unusually high or unusually low per capita income for 
the analysis. It also considers past as well as current 
income as influential in determining current expenditure 
patterns. Future expected income, to the extent that it is 
based on current and past incomes, is also represented by 
an average of current and past incomes. A simple average 
or a weighted average of current and past incomes may be 
selected as the proper measure of average income.
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Jost's law of exponential memory decay states that 
people forget experiences in an exponentially declining 
fashion. That is, following a stimulus, a large part of 
the memory of this experience will be forgotten in the 
first period after the stimulus, a lesser amount in the 
second period and so on. The entire experience, hypothe­
tically, v/ill never be forgotten. A second stimulus some 
periods after the first will always be better remembered 
than the first.^ An analogy to this statement is that 
income earned last year will be more influential than 
income earned two years ago in formulating present expendi­
ture patterns. The salient feature of exponentially declining 
weights on income is that all preceding years* incomes are 
influential in formulating present expenditure patterns, 
although to a lesser degree than is present income.
The alternative methods of determining average income 
are to weight all incomes selected for the analysis the same 
or to apply linearly declining weights to a number of past 
incomes. Both methods imply that a finite number of previous 
years* incomes are influential in formulating current expendi­
ture patterns. A simple average of, say, six previous incomes 
implies that the six most recent periods of income are equally
A. Simon, **A Note on Jost*s Law of Exponential Forgetting,” Fsychometrika. XXXI, (Dec. I9 6 6 ), p. 5 0 5 .
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influential in affecting current expenditures, but that 
incomes in the seventh and all other previous years are 
not influential at all. A linearly declining set of weights, 
on the other hand, recognizes that incomes earned during the 
most ]'6cent years are more influential than incomes received 
in the more distant past. Both weighting systems have a cut­
off d^te before which incomes earned are inconsequential in 
affecting expenditure patterns. The exponentially declining 
weights will, theoretically, consider all previous incomes 
as influential in determining current expenditures. Each 
step backwards in time reduces the v/eight applied to income 
earned in that period. An exponentially declining set of 
weights is applied to current and past income in this analysis 
because it is not possible to justify the number of income 
periods considered relevant in either of the alternative 
approaches.
Milton Friedman, in his attempt to explain consumption 
expenditures v/ith income, applied exponentially declining 
weights to present and past incomes to arrive at a notion of 
permanent income. Through trial and error, Friedman found a 
set of weights which, when applied to an income series, pro­
duced a measure of permanent income closely related to current 
consumption expenditure,^
^Milton Friedman, A Theory of the Consumption Function, (Princeton University Press, 1957), p, 1461
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In Friedman's analysis, seventeen weights were needed 
for the sum of the v/eights to round to one at three decimal 
places. Income estimates by Montana counties are only avail­
able for thirteen years. By using Friedman's v/eights, which 
apply to seventeen periods, on a thirteen year income series, 
permanent income is understated by one-half of one per cent 
of the fourteenth through seventeenth previous periods' 
incomes. This residual is insignificant, not only because 
of its small size, but because more interest is placed in 
producing a representative measure of income for a one year 
period than in obtaining a precise measure of Friedman's 
permanent income. In addition, the error will be about the 
same percentage of permanent income for each county, depending 
on the size of income in the missing years, so the coefficient 
of determination v/ill be almost the same as if there were no 
residual. Moreover, the small understatement of permanent 
income should cause little error in the coefficient of the 
variable,
Personal income estimates for Montana counties, pre­
pared by the University of Montana Bureau of Business and 
Economic Research, were used with the Montana Health Department's 
county population estimates to get per capita income by 
county for each time period, Friedman's v/eights were applied 
to the thirteen yearly per capita incomes and the resulting 
figures were summed to produce permanent income for each 
county.
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Alternative Measures of Income 
Médian money income of families, per cent of families 
with money incomes of less than 03000 and per cent of families 
with money incomes greater than $10,000 are alternatives to 
per capita personal income as measures of economic ability.
They are not, however, alternative measures of personal 
income since money income and personal income include different 
components of income.
Money income includes v/ages and salaries, tips, bonuses, 
rental income, interest, dividends, transfer payments and 
benefits from social security and pension programs. Personal 
income includes all of these items plus income in kind, and 
employer contributions to private pension and welfare pro­
grams, Both are measures of before tax income ; However, 
contributions to social insurance programs are deducted from 
personal income.
These alternative measures of income are used because 
variations among counties in expenditure per capita by local 
units of government, at least for some services, may be more 
closely associated with variations in income distribution 
than with variations among counties in average income.
Average income can be the same in two counties but one 
county can have a higher per cent of families with high 
incomes than the other. An income distribution variable
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might be significant in this case, for explaining differences 
in expenditures for local option programs or property protec­
tion or other government services demanded by relatively 
wealthy families. In some instances median money income is 
used in place of per capita personal income. The percentages 
of the population with money incomes above #10,000 and below 
# 3 0 0 0 are normally used together as a measure of income dis­
tribution in place of average income, All three variables 
were obtained from the I9 6O Census of Population and all 
three related to 1 9 59 income data.
Per Cent of the Population Living in Urban Areas
Per cent of the population living in urban areas was
obtained from the i9 6 0 Census of Population and relates to
i960 populations. It is defined as the per cent of the
population living in areas of 2 5 0 0 inhabitants or more plus 
special areas designated as urban by the Bureau of the 
Census, Fabricant identified per cent of the population 
living in urban areas as one of the three main determinants 
of per capita expenditure by state and local governments in 
his study of 19^2 data. He noted that urbanization v/as 
highly associated with, and moved in the same direction as, 
per capita income and although urbanization was a significant 
variable when used with per capita income, it was not
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significant by itself.^ Urbanization does not seem to be 
highly correlated v/ith per capita income v/ithin the state 
of Montana, The correlation coefficient (R^) between the 
two is .04. For this reason, iirbanization may not be as 
significant in explaining variations in local expenditure 
per capita in Montana as it is in explaining variations
among states in state and local expenditure per capita.
Total Federal and State Aid Per Capita 
Federal and state aid per capita is an obvious choice 
as a variable affecting per capita expenditure by local units 
of government. Intergovernmental revenue accounted for 
almost 16 per cent of total general revenue of local units 
of government in the state in 1 9 6 2 .̂  Aid to local govern­
ments from the state and from the federal government should 
be most significant in influencing local expenditure patterns 
in areas where matching funds from local sources are required. 
A dollar of federal and state aid in these areas should evoke 
more than one dollar in expenditures.
In other areas, spending reported as local expenditure 
may be no more than money channeled through the local units
ISolomon Fabricant, The Trend of Government Activity In the U.S. Since 1900. (National Bureau of Economic Research,
1 9 5 2 ), p. 1 2 7.
oU.S. Department of Commerce, Bureau of the Census, Census of Governments; 1962. Vol. VII, Government in Montana. p. 2 3 .
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of government to be spent on the mandate of a higher level 
of government. In this case, little relation between local 
variables and expenditures would be expected since expendi­
ture decisions were based on variables not necessarily 
significant to local units of government.
State and federal aid may be significant, not only in 
areas where aid funds are directly utilized, but also in 
expenditure categories financed entirely by local funds. 
Federal and state aid may release local revenues to some 
projects which, in its absence, would have to be used to 
finance other projects. Per capita federal and state aid 
by counties was derived from aid figures reported in the 
U.S. Census of Governments and from the county population 
estimates prepared by the Montana State Board of Health. Aid 
figures relate to the I962 fiscal year.
Federal and State Aid to Education Per Pupil
The school foundation and equalization program is the 
main source of intergovernmental revenue to public schools 
in Montana. In I962 almost per cent of all state and 
federal aid to education was in the form of equalization 
revenue from the state government.^ Federal and state aid 
may v/ell be a determinant of variations among counties in
^Biennial Report of the State of Montana Superintendent 
of Public Instruction, I9 6 2 , pp. 52-53»
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education expenditure per pupil. Hov^ever, if federal and 
state aid is to be used in the analysis, it must be used as 
an exogenous, independent variable. In the case of the 
dependent variable, education expenditure per pupil, it was 
necessary to subtract the amount of expenditure represented 
by the foundation program budgets from total expenditure. 
Expenditure up to the foundation budgets is prescribed by 
law, not by local economic and demographic conditions. 
Similarly, the amount of money received by counties in 
equalization payments from the state is determined by state 
law and must, therefore, be subtracted from state and federal 
aid.
The independent variable used in this analysis is total 
state and federal aid minus equalization payments from the 
state government. This variable is expressed in terms of 
pupils rather than total county populations, as is education 
expenditure. Federal and state aid and equalization revenue 
were obtained from the biennial report of the state 
Superintendent of Public Instruction and relate to the I9 6I- 
1 9 6 2 school year.
Ratio of High School Students to Total Students
The education expenditure variable in this analysis is 
total local spending for education per pupil. This includes
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-34-
elementary schools, high schools and, in a few instances, 
junior colleges. Expenditure per pupil will obviously be 
greater in junior colleges and high schools than in elementary 
schools because of the high costs of specialized equipment, 
better educated teachers and laboratory facilities. The 
ratio of high school students to the total student population 
is used as an independent variable in this analysis to account 
for the fact that expenditure per pupil may be high in some 
counties because of a relatively larger high school and smaller 
elementary school population than in other counties. This 
variable should be positively related to local expenditure 
for education per pupil. Average number belonging to high 
schools in each county and the total AWB were obtained from 
the Superintendent of Public Instruction's Biennial Report 
and relate to the I9 6I- 6 2  school year.
Taxable Property Value Per Capita and Per Pupil 
Property taxes are almost the only source of tax revenue 
to local governments in Montana, Property taxes v/ere 94 per 
cent of local tax revenue in Montana in 1 9 6 2,^ The taxable 
property in a county may have little relationship to the county 
population. Counties with small populations and large taxable 
property bases can finance a higher level of government service
^U.S, Bureau of the Census, Census of Governments: 1962.Vol. VII, no. 2 6 , Government In Montana^ Table 1^, pll 23*
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at lower effective property tax rates than can counties 
with small tax bases relative to their populations. Many 
counties in the state have a preponderance of property 
owned by railroads, mining companies, and other corporations 
which are not part of the voting population. If the resis­
tance to property taxation is resistance to the effective 
rate, counties with large amounts of corporate property may 
raise more revenue per capita from the same effective tax 
rate than densely populated areas with relatively little 
corporate-owned property. A reciprocal problem exists in 
counties with large populations and large amounts of non- 
taxable, public lands. These counties will raise less revenue 
per capita at a given effective tax rate than sparsely popu­
lated counties with less non-taxable land. Taxable property 
values per capita should be positively related to per capita 
expenditure by local units of government. Taxable property 
values v/ere obtained from the State Board of Equalisation 
Biennial Report for I9 6 2 . These figures were deflated by 
county population estimates for use with five of the depen­
dent variables considered. They were deflated by the number 
of pupils for use with the education variable.
Ratio pf Owner-occupied DwellinersTo Total Di'/e llings 
. The ratio of owner-occupied dwellings to total dv/ellings 
measures the degree of home-ownership. This variable is used
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to determine whether or not coimties with a large percentage 
of home-owners have a higher propensity to consume local 
public goods and services than counties with less permanent 
residents. It is hypothesized that residential property 
owners in a community or county v/ould demand more local 
services which relate to property protection and value than 
would renters. It is suspected that the ratio of owner- 
occupied to total dwellings is positively correlated v/ith 
police protection, local option programs, and other local 
services, such as sanitation and sewerage.
The ratio of ovmer-occupied dwellings to total dwell­
ings in each county v/as obtained from the i9 6 0 Census of 
Housing, The data is based on ovmership as of April 1, i9 6 0 .
County Population Relative To the State Population
County population relative to the state population is 
a scale variable similar to population density. The differ­
ence betv/een this variable and population density is that 
all the counties populations are ranked relative to each 
other in this case, while population density relates each 
county’s population to its ov/n land area.
The hypothesis on which the use of this variable is 
based is that counties with small populations may react 
similarly to changes in independent variables as may counties
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with large populations, but the use of all counties in a 
regression may obscure the unique relationship present for
peach group. If the use of this variable increases the R 
of a regression over that of a similar regression without 
this variable, it is an indication that the absolute size 
of the county population has an effect on per capita expen­
diture, In this case better results could be obtained if 
counties were grouped according to the size of their popu­
lations •
The ratios of county to state population were computed 
from the county population estimates of the Bureau of Business 
and Economic Research. The data relates to calendar year
1 9 6 2.
Education Levels of the Population
Although social variables which measure preferences 
and attitudes are not generally within the scope of this 
study, education is probably the most important of these 
variables and the most likely to influence public expendi­
tures in a small geographic area. Although higher levels 
of education are positively related to per capita income, 
it is still important to investigate the relationship between 
education levels and per capita expenditure for local govern­
mental services. It is suspected that higher levels of 
education are positively related to per capita expenditure 
for libraries and education.
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Three measures of the education levels of the population 
are used in this study. Per cent of the population over 
tv/enty-five years of age with less than five years of
schooling is used as a measure of the uneducated, per cent
of the adult population with a high school education is used 
as a measure of the educated, and the median years of school
completed by persons over twenty-five years of age is used
as the best available measure of average education. All 
three variables were obtained from the i9 6 0 Census of 
Population and related to education levels as of April 1,
i9 6 0.
Age Distributions of the Population 
Per cent of the population over sixty-five years of 
age and per cent of the population under eighteen years of 
age are the tv/o age distribution variables used in this study. 
While these variables are probably more social than economic, 
there are economic implications of atypical age distributions 
in a population. One would expect higher per capita expendi­
ture for health and hospitals in areas where a greater 
percentage of the population is over sixty-five years of age. 
The per cent of the population under eighteen years of age 
might affect many expenditure categories, not only because 
of different needs among a young population but also because 
of the affect on per capita county income of a large school- 
age population.
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Both age distribution variables v/ere obtained from the 
i9 6 0 Census of Population characteristics as of April 1,
i9 6 0 .
I Summary
Variables used in this analysis are economic, demo­
graphic and, to some extent, social. It is hoped that the 
major economic and demographic determinants of per capita 
expenditure by local units of government are present in this 
list. Specifically, the variables used in this analysis 
relate to personal income, money income, intergovernmental 
aid, population distribution, education levels, age distri­
butions, assessed property values and property ownership.
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CHAPTER III 
METHODOLOGY
There were almost 1400 local units of government in 
Montana in I9 6 2 , most of which were school districts. The 
remaining units of government, for the most part, had widely 
diverse functions. It would be foolhardy to try to determine 
the causes of variations in expenditure between these various 
units of government. They were not established for the same 
purposes, do not assume the same responsibilities, and do not 
serve uniform populations. Expenditures of local units of 
government have been summed at the county level for this 
study because this is the smallest unit of local government 
that provides geographic units which account for all local 
government services in the state.
Aggregating data concerning local units of government 
at the county level, and comparing these figures with county 
averages of economic and demographic features, obscures the 
relationship between a local unit of government and the 
features of the population it serves. This method does, 
however, relate the population of a wider geographic area 
to all the local governmental services available within 
that area. Aggregating the data in this manner provides
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fifty-six commensurate county observations which have the 
same local governmental authority.
Multiple regression analysis is used to determine the 
correlation between each dependent variable and a selected 
group of independent variables and to determine the per cent 
of the deviation in per capita expenditure among counties that 
can be explained by the independent variables.
Eighteen independent variables and six dependent vari­
ables present a voluminous number of possible regressions.
It is not practical or justifiable to regress all possible 
combinations of independent variables on each dependent 
variable. A less time-consuming and more proper method of 
analysis is to choose variables which, on the basis of 
economic theory or social observation, might be expected to 
relate significantly to the dependent variable. Variables 
selected in this manner which prove to be insignificant in 
explaining variations in the level of per capita govern­
mental expenditure may then be deleted and replaced with 
other variables which theoretically relate to expenditure 
leveIs.
In order to proceed in a systematic fashion at testing 
the relationship of the independent variables to the depen­
dent variables, it is first necessary to group the independent 
variables by type. The eighteen independent variables are 
divided into the following groups *
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I* Income variables
a. per capita personal income
b. per capita permanent income
c. median money income of families
d. per cent of families v;ith money incomes greater than 3 1 0 ,0 0 0
e. per cent of families with money incomes less than I3OOO
II* Intergovernmental assistance variables 
a* federal and state aid per capita
b. federal and state aid to education per pupil
III* Population distribution variables 
a* population density
b. per cent of the population living in urban areas
c* county population relative to the state population
IV* Variables associated with education levels
a* per cent of the population over twenty-five years of age v/ith less than five years of education
b. median years of education completed by persons overtwenty-five years of age
c* per cent of the population with a high school 
education
V* Age distribution variables
a. per cent of the population over sixty-five years of
b. per cent of the population under eighteen years of age
VI. Miscellaneous variables
a. taxable property value per capita
b. ratio of owner-occupied dv/ellings
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All of the dependent variables used in this analysis 
are available in the I9 6 2 Census of Governments published by 
the Bureau of the Census. This is the most recent expendi­
ture data available for local governments in Montana. Most 
of the independent variables tested are also for fiscal year 
1 9 6 2. However, a few variables relate to previous years. 
Variables for which I96 2 data are not available are expressed 
in pure numbers where possible.
In all cases, figures are available for a time period 
within three years of I9 6 2. Pure numbers are utilized in 
these instances on the assumption that economic variables 
change rather slowly over time. For example, the per cent 
of families in any county v;ith income above #1 0 ,0 0 0 per year 
was obtained for 1959 from the i9 6 0 Census of Population. 
Although the absolute number of families with income above 
#1 0 ,0 0 0 might be greater or less in I9 6 2 , the per cent of 
total families in that income class probably remained about 
the same. This same justification is offered for the urbani­
zation variable, education variables, ratio of ovmer-occupied 
to total dv/ellings, per cent of the population over sixty-five 
years of age, per cent of the population under eighteen years 
of age, and the income variables v/ith the exception of per 
capita and permanent income. Median money income of families 
is the only variable which related to income in 1 9 5 9 that 
is not expressed as a pure number. It is hoped that relative
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median money income of families did not change significantly 
from 1 9 5 9 to 1 9 6 2. If, over the three years, median money 
income in each county remained at about the same percentage 
of the state average median family money income, the counties 
would be ranked the same as they were in 1959» In this case, 
1 9 5 9 médian money income of families would be a proxy for 
median! money incomes of families in 196 2 . The variations 
among counties would be about the same and the variable 
should have about the same significance in determining per 
capita expenditure patterns as would I96 2 median money income 
of families.
Prior to the formulation of any regressions, a corre­
lation matrix was computed with all the independent variables 
to be tested. This was done to determine whether any of the 
independent variables were so highly correlated with each 
other that multicollinearity would prejudice the results 
obtained when regressing several independent variables on 
each dependent variable. The correlation matrix revealed no 
independent variables with simple correlation coefficients 
above .8 , a degree considered to indicate possible trouble 
from multicollinearity.^
^Donald E, Farrar and Robert R. Glauber, ’’Multicollinearity in Regression Analysis 1 The Problem Revisited,” The Reviev; 
of Economics and Statistics. Vol. XLIX, no. 1 (FebT 19^^) r P* 98.
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CHAPTER IV 
r-îULTIPLE REGRESSION ANAL!^IS
Total Direct General Expenditure
Education levels and age distribution were eliminated 
from the list of five categories plus miscellaneous variables
which might relate to total general expenditure per capita.
The education level variables could be expected to influence 
specific programs, but it was felt that their impact would be 
diminutive and not significant in explaining total expenditure 
differentials. From the three remaining groups plus the 
miscellaneous vaxiables, two equations were formulated.
In the first, total direct general expenditure per 
capita was expressed as a function of*
1. Permanent income per capita.
2. Per cent of the population living in urban areas.
3 . Federal and state aid per capita.
4. Population density.
5 . Ratio of owner-occupied to total dwellings.
The second equation expressed direct general expenditure 
as a function of*
1. Per cent of families with money incomes above $10,000,
—^5”
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—46—
2, Per cent of families with money income belov/ #3000.
3« Per cent of the population living in urban areas.
4. Population density.
5« Taxable property value per capita.
Two regression models were used with each set of vari­
ables. The linear regression model used here, and in most 
of the interstate studies, assumes an additive relationship 
among the independent variables. Expenditure per capita is 
explained by adding the separate affects of the independent 
variables.
Ernest Kurnow used a joint-effects model on interstate 
data and obtained multiple correlation coefficients higher 
than either Fisher or Fabricant, when using the same inde­
pendent variables.^ Kurnow's model, which involves a 
logarithmic transformation of the dependent and independent 
variables, determines changes in expenditure per capita by 
changes in combinations of independent variables. The 
effect of each independent variable, in this case, is related 
to changes in the other independent variables. Both the 
linear and the logarithmic models were used on the first two 
equations•
The unadjusted multiple regression coefficient (R^) 
and the multiple regression coefficient corrected for degrees
^Ernest Kurnovr, "Determinants of State and Local Expenditures Re-examined,*' National Tax Journal, Vol. XVI, no. 3, pp. 2 5 2-2 5 5 .
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of freedom (R^) are shown after each regression table. Most 
of the interstate studies attempting to explain differences
among states in state and local government expenditure per■
capita shov/ only the unadjusted regression coefficients.
When comparisons are made between the results of this study
and tjje results of these interstate studies, the comparisons
i pare made on the basis of R'̂ . When comparisons are made v/ith
interstate studies reporting coefficients of multiple regres­
sion corrected for degrees of freedom, is used. The diseussic 
within this study will be concerned with the adjusted coefficieni 
of multiple regression.
TABLE 2
LINEAR REGRESSION 1 ON DIRECT GENERAL EXEENDITUHE PER CAPITA
Variable Coefficient
StandardError T Ratio
Permanent income . 0 1 3 3 .00981 1 .3 6 0 0
Per cent urban - - 5 3 3 0 .14000 -3 .8 1 0 0
Intergovernmental aid per capita .3 1 7 0 .3 4 1 0 0 0 .9 3 1 0
Population density .0 1 0 6 .4 3 0 0 0 0.0247
Constant term - I54 r2 = . 3 0 6  R^ = .2 3 7
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TABLE 3
LOGARITHmC REGRESSION 1 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Variable
Permanent income
Per cent urban^
Intergovernmental aid per capita
Population density
Constant term = 5*52
Coefficient
.00977
-.02570
StandardError
.13300
.00830
.07880
-.04910
r 2 = .349
.07590
.03280
T Ratio 
.0733 
-3.1000
1.0400
-1.5000 
311
Îviany Montana counties have zero per cent urban.Since the log of zero is not defined, it was necessary to add a constant, .1, to each observation of per cent urban in the logarithmic regression.
Approximately 30 per cent of the variation among 
counties in total direct general expenditure per capita v/as 
explained by the independent variables in the logarithmic 
regression and slightly less in the linear regression. Per 
cent urban was the only variable significant at the .05 level 
in either regression.
In the second formulation, tv/o significant variables 
were identified by the linear regression model.
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TABIS 4
LINEAR REGRESSION 2 ON DIRECT GENERAL EXPENDITURE PER CAPITA
StandardVariable Coefficient Error
Per cent of families with income above #10,000
Per cent of families 
with income below #3000
Per cent urban
Population density
Taxable property value per capita
Constant term = 135
2.63000
0.66900
- 0.52900
0.14600
0.00056
.97500
.58800
.15500
.41600
.00567
R = .363
T Ratio
2.690
1.140
-3.410
0.351
0.100 
R^ = .299
TABLE 5
LOGARITHMIC REGRESSION 2 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Variable
Per cent of families with income above 
#10,000
Per cent of families v/ith income below#3000
Per cent urban
Population density
Taxable property value per capita
Constant term = 4,08
Standard 
Coefficient Error
.15^0
.0692 
—.0244
-.0197
.0680
R^= .419
.06140
.07970
.00893
.03000
.06020
T Ratio
2.510
.868 
-2.730 
—0.650
1.130 
= ,361
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Twenty-nine per cent of the total variation among 
counties v/as accounted for by the five independent variables. 
Both per cent urban and per cent of families with money 
incomes above $10,000 were significant at the .05 level.
The logarithmic regression explained just over 36 per 
cent of the total variation among counties and the same two 
variables were significant at the .05 level.
Per cent of families with money incomes belov/ #3000 
carried a positive sign in all four regressions. Although 
this variable was not statistically significant at the .05 
level in any of the regressions, it indicates higher expendi­
ture per capita in counties with relatively more low income 
families. This is partly because of the greater need for 
services directly benefiting the poor in counties with large, 
low income groups and partly because low income families are 
more prevalent in rural areas where government expenditure 
per capita is relatively high. If per cent urban and popu­
lation density were perfect measures of the demographic 
differences which cause higher government expenditure per 
capita in sparsely populated counties, the low family income 
variable would reflect only differences in per capita govern­
ment expenditure due to differences in family money income.
The two demographic variables used here probably do not account 
for all the demographic differences between counties which
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affect per capita government expenditure. Since the low 
family income variable is significantly related to the demo­
graphic variables used in this study, it is likely that part 
of its, significance comes from the fact that there is a nega­
tive relationship between demographic features of the county
areas not fully accounted for by per cent urban and population
density and the per cent of families with money incomes
!
below #3000.
On the basis of the results of the first four regres­
sions, another group of independent variables was selected. 
This group contained the variables which were significant in 
the first four regressions plus intergovernmental aid, which 
turned out to be nearly significant. Per cent of families 
with money incomes below $3000 was used again in conjunction 
with per cent of families with money incomes above $10,000,
TABLE 6
LINEAR REGRESSION 3 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Standard
Variable Coefficient Error T Ratio
Per cent of families with 
incomes above $10,000 2,550 .938 2,720
Per cent of families incomes below $3000 with -0.612 .571 1.070
Per cent urban -0.516 .13^ -3.840
Intergovernmental aid per capita 0.279 ,306 0.914
Constant term = 128 R^ = .371 R^ = ,322
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TABIiE 7
LOGARITHMIC REGRESSION 3 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Variable
Per cent of families v/ith incomes above 110,000
Per cent of families with incomes below #3000
Per cent urban
Inte rgove rnme ntal aid per capita
Constant term = 4.21
Coefficient
.1630
.0741
-.0330
.0859
Standard
Error
.05800
.07840
.00725
.06850
T Ratio
2.810
0,945 
—4.6o4
1.250
R‘̂= .410 r2 = .^64
Per cent urban and the per cent of families v/ith money 
incomes above #10,000 were significant at the .05 level in 
both regressions.. The joint effects model explained 4 per 
cent more of the total variation among counties than did the 
linear model.
The next regressions used per cent of families with 
money incomes above #10,000, per cent urban, and intergovern­
mental revenue per capita as independent variables.
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TABIiB 8
LINEAR REGRESSION 4 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Variable
Per cent of families with incomes above #10,000
Inte rgove rnmental aid per capita
Per cent urban
Constant term = 148
Coefficient
2,090
0.311
-0.589 
_2
StandardError
.835
.305
.116
T Ratio
2,50
1.02
—5* 06
= .357 r2 = .320
TABLE 9
LOGARITHMIC REGRESSION 4 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Variable
Per cent of families with incomes above #10,000
Inte rgovernmental aid per capita
Per cent urban
Constant term = 4.45
Coefficient
.1380
.0993
-.0364 
.2
StandardError
.05160
.07000
.00649
T Ratio
2.68
1.48 
—5 • 60
R = .400 r2 = .365
The fact that the significance of per cent urban 
increased and the R^ did not drop significantly from the 
previous linear regression is an indication that the per cent 
of families with incomes below #3000 was almost statistically 
significant because of its relationship to demographic 
features of the counties.
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The same variables were significant in the logarithmic 
regression and the R in that regression was almost the same 
as that in the previous logarithmic regression which contained 
per cent of families with money incomes below $3000.
The final regressions to determine the economic and 
demographic variables significant in determining per capita 
direct general expenditure at the local level used only the 
two variables which were significant in previous regressions.
TABLE 10
LINEAR REGRESSION 5 ON DIRECT GENERAL EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent urban -0.595 .116 -5*12
Per cent of families with income above#10,000 2.060 .835 2.47
Constant term = I60 R^ = .3^^ R^ = ,319
TABLE 11
LOGARITHraC REGRESSION 5 ON DIRECT GENERAL EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent urban -.036I .OO656 -5*50
Per cent of families with income above$10,000 .1430 .05200 2.75
Constant term = 4.79 R^ = «375 - «351
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-55-
The two variables explained 32 per cent of the variation 
among counties in the linear model. The highest in a pre­
vious linear regression was .32, indicating that after 
correcting for degrees of freedom, no more of the remaining 
variation among counties could be accounted for by using 
variables other than per cent urban and per cent of families 
with money incomes above $10,000. Both variables were also 
significant in the logarithmic regression, and the was 
slightly higher than in the linear regression.
To determine v/hether or not the same variables found to 
be significant in interstate state and local studies were 
significant in an intrastate local study, two more regressions 
were computed. First, the three variables with v/hich Fabricant 
explained 72 per cent of the variation among states in per 
capita expenditure were regressed on local expenditure per 
capita.^
TABUS 12
LINEAR REGRESSION 6 ON DIRECT GENERAL EXPENDITURE PER CAPITA
Standard
Variable Coefficient Error T Ratio
Per capita income ,005^2 .00694 0.810
Per cent urban -.^9700 .13300 -3*730
Population density -.051^0 .42600 -0.121
Constant term = 166 R^ = .278 R^ = .236
^Solomon Fabricant, The Trend of Government Activity in the U.S. Since 1900. (National Bureau of Economic Research, 1952), p.
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No variable significant in one study was significant in 
the other. Per capita income and population density were 
both significant in the interstate study, and only per cent 
urban was significant in the intrastate study. In the inter­
state study, the three variables combined yielded an of 
2.72. The R in the intrastate regression was .23.
The final regression employed per capita personal 
income, per capita intergovernmental aid, population density 
and per cent urban as independent variables. When corrected 
for degrees of freedom, these four variables explained 7^ 
per cent of the variation in per capita expenditure among 
the forty-eight coterminous states in a linear regression 
using 1961 data.^
Marvland Tax Study, Bureau of Business and Economic 
Research, College of Business and Public Administration, 
University of Maryland, I965, P» ^0»
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TABLE 13
LINEAR REGRESSION 7 ON DIRECT GEîŒRALEXESNDITURE PER CAPITA
Variable
Per ce,pita income
Intergovernmental aid per capita
Population density
Per cent urban
Constant term = I5I
Coefficient StandardError T Ratio
• 0070 .007 0.959
•3340 .328 1.020
-.0004 .429 0.001
-.4920 .133 -3.700
r2 = .293 r2 = ,238
Again, per cent urban was the only variable tested 
which was significant at the ,05 level in the intrastate 
regression. Per cent urban was the only variable of the 
four not significant in the interstate regression. Twenty- 
four per cent of the total variation among counties was 
explained in the intrastate study as opposed to 74 per cent 
of the variation among the states in the interstate study.
It would appear that different factors are significant 
in affecting state and local expenditure per capita in a 
regression utilizing the forty-eight coterminous states as 
data points than are significant in an intrastate study of 
local expenditure per capita in Montana, This proposition 
must not be stated too strongly, however, because of differ­
ences in the data. Disaggregated data will normally yield
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lower coefficients of multiple determination than v/ill aggre­
gate data because smaller units of government are more likely 
to behave atypically. For this reason the lower found in 
the intrastate study should not be judged as necessarily 
inferior to the interstate correlation.
Income is significant in both instances although 
different measures of income are significant in the interstate 
and intrastate studies, A variable dealing with population 
distribution is significant in each study. Population density 
is closely associated with state expenditure but is not sig­
nificant in the local level expenditure regression,, Per 
cent urban is more closely associated with local expenditure 
than it is with state and local expenditure per capita com­
bined, It would be fair to say that different measures of 
income and population distribution are necessary in explain­
ing variations in per capita expenditure in the counties of 
Montana than are needed to explain interstate differences 
in state and local expenditure per capita. It must also be 
noted that income and population distribution are significant 
in explaining variation in expenditure among units of govern­
ment in both cases.
General Control 
General control, as discussed earlier, consists of the 
general operating expenses of local governments. It was 
suggested that a high level of fixed costs, regardless of the
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population of the county, might exist in this category of 
governmental expenditure. The mere existence of a govern­
mental unit regardless of size necessitates courts, records, 
tax administration, zoning, and other executive and staff 
functions. This being the case, one would expect negative 
signs on demographic variables such as per cent urban and 
population density because the higher is population concen­
tration, the lower would be per capita fixed costs. To 
test this hypothesis, the first regressions computed 
concerning general control contained only demographic 
variables associated with population concentration.
TABLE 14
LINEAR REGRESSION 1 ON GENERAL CONTROL EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent urban -.0510 .0217 -2.350
Population density -.0110 .0528 -0.208
Relative Population -.3190 .2590 -1.230
Constant term = 9*88 R^ = .316 r2 = .276
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TABLE 15
LOGARITHMC REGRESSION 1 ON GEimRAL CONTROL
EXPENDITURE PER CAPITA
StandardVariaTjle Coefficient Error T Ratio
00687 .0157 .437
05660 .0484 -1.170
3370 .0525 -6.430
Per ceint urban 
Population density 
Relative population
Constant term =2.06 R^ = .709 R^ = .692
Only relative population was significant at the .05 
level in the joint effects model. Only per cent urban was 
significant in the linear regression. All variables in the 
linear regression were negatively related to per capita 
expenditure for general control. Two of the variables were 
negatively related to per capita expenditure for general 
control in the logarithmic regression, and per cent urban was 
almost zero. The logarithmic regression explained a much 
higher percentage of the total variation among counties than 
did the linear regression. Sixty-nine per cent of the total 
variation among counties in per capita expenditure for general 
control was explained by the three variables in the joint 
effects model.
The negative relationship between expenditure per capita 
for general control and the demographic variables employed 
supports the hypothesis that high fixed costs are associated 
with local units of government. The higher associated
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with the joint effects model indicated the relationship 
between the dependent and independent variables is not 
linear. The coefficient of relative population, the only 
significant variable in the logarithmic regression, indicates 
that expenditure per capita decreases at a decreasing rate as 
relative population increases. That is, a given amount 
increase in relative population in counties with small rela­
tive populations will cause a larger decrease per capita in 
expenditure for general control than will the same increase 
in relative population in counties with large populations 
relative to the other counties. The effect of the indepen­
dent variable is greater in counties with small populations 
relative to the state population than in counties with large 
relative populations.
Per cent urban was significant in the linear regression 
but not significant in the logarithmic regression. Relative 
population, another demographic variable, explains a larger 
percentage of the total explained variation in the logarithmic 
regression than in the linear regression. This variable is 
not strictly an independent variable reflecting demographic 
conditions of individual counties. It is used to determine 
v/hether or not large and small counties react to changes in 
independent variables in a uniform manner. In latter regres­
sions per cent urban is a significant determinant of local 
government expenditure per capita for general control when
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relative population is not included in the analysis.
The second set of regression on per capita expendi­
ture for general control utilized the variables found to be 
significant in the first regressions, plus permanent income 
and the ratio of owner-occupied homes to total dwellings.
TABLE 16
LINEAR REGRESSION 2 ON GENERAL CONTROL EXPENDITURE PER CAPITA
Variable
Permanent income
Per cent urban
Ratio owner-occupied 
homes
Relative population
Constant term = -8.83
Coefficient
.00433
-.04050
•17010
-.34300
Standard
Error
.00099
.01750
.07570
.21200
T Ratio
4.37 
—2.31
R*̂ = .550
2.25 
-1.62 
r2 = .515
TABLE 17
LOGARITHmC REGRESSION 2 ON GENERAL CONTROL EXPENDITURE PER CAPITA
Variable
Permanent income
Per cent urban
Ratio owner-occupied homes
Relative population
Constant term = -4.28
Coefficient
.62400
.00259
.38200
-.3O8OO
StandardError
.1710
.0143
.3600
.0464
T Ratio
3.650
-0.181
1.060 
-6•6 50
r2 = .766 r2 = .748
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In the linear regression, permanent income was highly 
significant as a determinant of per capita expenditure. Per 
cent urban was significant at the ,05 level, as v/as the ratio 
of ov/ner-occupied homes to total dwellings. Relative popu­
lation v/as not statistically significant at the ,05 level.
In the logarithmic regression, permanent income and 
relative population were both significant at the ,05 level, 
Kov/ever, none of the other variables were statistically 
significant. Again, the logarithmic regression explained 
considerably more of the total variation among counties than 
did the linear regression.
Because of the significance of the relative population 
variable in all the regressions, counties were grouped 
according to size to determine v/hether or not a higher R^ 
could be obtained from one of the groups than was possible 
when using all fifty-six counties in the regression. Even 
though the logarithmic regressions explained a larger per 
cent of the variation among counties than did the linear 
regressions, the linear regressions produced more statisti­
cally significant variables. For this reason, the regressions 
on counties grouped by size employed the linear model.
Counties were grouped according to size by selecting the 
twenty-three smallest counties, v/hich had a total of 10 per 
cent of the state population, as one group and the remaining 
thirty-three counties as another group. In the group of
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large r counties, 36 per cent of the variation among the 
thirty-three counties could be explained by permanent income, 
intergovernmental revenue, per cent urban, and the ratio 
of owner-occupied to total homes. These same variables 
explained only 21 per cent of the variation among the 
smaller counties. Intergovernmental revenue and per cent 
urbanVBre both significant in the regression on the thirty- 
three largest counties, none of the variables were significant 
at the .05 level on the twenty-three smallest counties.
This indicates that smaller units of government are more 
likely to behave atypically than are large units of govern­
ment. These regressions do not indicate that different 
economic or demographic variables are associated with per 
capita expenditure for general control in small counties.
It is more likely that political and social factors play a 
more important part in small county expenditure decisions 
than they do in expenditure decisions of governments in 
counties with large populations.
In the next regressions on general control, taxable 
property value per capita was included as an independent 
variable with those variables which være significant in 
previous regressions.
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TABLE 18
LINEAR REGRESSION 3 ON GENERAL CONTROL
EXPENDITURE PER CAPITA
Variable Coefficient StandardError T Ratio
Permanent income .00325 .00100 3.51
Per cent urban -.03700 .01300 -2.84
Ratio ov/ner- occupied homes .12800 .06900 1.86
Taxable.property value per capita .00222 .00056 3.92
Constant term - -7,95 = 
TABLE 19
.636 r 2 = . 608
LOGARITHIUC REGRESSION 3 ON GENERAL CONTROL EXPENDITURE PER CAPITA
Variab3.e Coefficient
StandardError T Ratio
Permanent income .5880 .1950 3.01
Per cent urban -.0327 .0135 -2,43
Ratio ov/ner- occupied homes .7300 .3920 1.86
Taxable property value per capita .5150 .1020 5.05
Constant term = -9«07 R^ = .709 R^ = .686
Permanent income, per cent urban, and taxable property 
value per capita v;ere all statistically significant at the 
•05 level in the linear regression. The same variables were 
significant in the logarithmic regression. The linear
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regression explained 61 per cent of the total variation among 
counties in per capita expenditure. The logarithmic regres­
sion explained 69 per cent of the total variation among 
counties.
The inclusion of taxable property value per capita in 
the analysis reduced the statistical significance of the ratio 
of owner-occupied homes to total dwellings in the regressions. 
Deleting this variable from the analysis left the linear 
regression equations practically unchanged. Fifty-nine per 
cent of the total variation among counties in per capita 
expenditure for general control was explained by the final 
linear regression, and 67 per cent of the total variation 
among counties was explained by the final logarithmic regres­
sion.
TABLE 20
LINEAR REGRESSION 4 ON GENERAL CONTROL EXPENDITURE PER CAPITA
Variable
Standard 
Coefficient Error T Ratio
Permanent income .00333 .00094 3.52
Per cent urban -.04280 .01290 -3.31
Taxable property value per capita .00240 .00057 4.21
Constant term = -.898 r2 = .612 R% = .589
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TABLE 21
LOGARITHî/HC REGRESSION 4 ON GENERAL CONTROL
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Permanent income .5840 .2000 2.92
Per cent urban -.0381 .0135 “2.83
Taxable property value per capita .5430 .1030 5.26
Constant term = -6.29 = .689 R^ = .671
The same three variables were found to be significant 
in explaining intercounty variations in expenditure per 
capita with the joint-effects model and the linear model.
Both models explained a greater per cent of the total varia­
tion among counties in per capita local government expenditure 
for general control than was explained in interstate studies 
of state and local expenditure per capita.
An interstate study using I96O data and linear 
regression analysis explained 52 per cent of the variation 
in state and local expenditure for general control with 
population density, per cent urban and per capita income.
Per cent urban was not significant at the ,05 level in this 
analysis,^ In the intrastate analysis, per cent urban was 
significant while population density v/as not. Here, as was
Seymour Sacks and Robert Harris, "The Determinants of 
State and Local Governmental Expenditure and Intergovernmental 
Flows of Funds," National Tax Journal, Vol. XVIII, no. 1,
(riar. 1964), p. 77.
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truei with total general expenditure per capita, a population 
distribution variable is significant in each case. Taxable 
property value per capita was not tested in any of the inter­
state studies but it v/as significant in explaining variations 
in expenditure per capita for general control among the 
counties of Montana.
t Police Protection 
The first regressions in an attempt to isolate the 
determinants of per capita expenditure for police protection 
utilized seven independent variables. These variables were 
measures of income, state and federal assistance, population 
distribution, property values, and property ov/nership. The 
results of these regressions are printed below.
TABLE 22
LINEAR REGRESSION 1 ON POLICE PROTECTION EXPENDITURE PER CAPITA
Variable Coefficient
Standard
Error T Ratio
Permanent income —•0002 .0005 -0,637
Intergovernmentalrevenue -.0320 .0070 -1.890
Per cent urban .0200 .0090 2.360
Population density -.0380 .0190 -1.970
Ratio owner- occupied homes -.0720 .03^0 -2.080
Relative population -.0550 .094-0 -0.590
Taxable property value per capita .0005 .0003. 1.500
—  11 1
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TABLE 23
LOGARITHT.rrC REGRESSION 1 ON POLICE PROTECTION
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Permanent income -.1870 .1710 -1.090
Intergovernme ntal revenue -.2680 .1130 -2.370
Per cent urban .0356 .0132 2.700
Population density -.0639 .0453 -1.410
Ratio owner- occupied homes -.7360 .3330 -2,210
Relative population -.0304. .0498 -0.611
Taxable property value per capita .0581 .1080 0.536
Constant term = 6.77 R^ = .301 R^ = .164
Three variables were significant at the ,05 level in 
each regression, and both regressions explained the same 
percentage of the total variation among counties in expen­
diture per capita for police protection.
The hypothesis v/as presented earlier that inter­
governmental aid to local governments for specific projects 
might release, to other areas, local funds which would have 
been spent for these projects. Expenditure per capita for 
police protection was chosen as the expenditure category to 
test this hypothesis. Very little intergovernmental aid is 
provided for police protection in Montana. The money that
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is reported to be from state and federal sources in support 
of police protection is actually reimbursements to local law 
enforcement agencies for the care and keeping of state and 
federal inmates. Since a negligible amount of intergovern­
mental^ aid is provided for local police protection, a positive 
relationship between intergovernmental aid per capita and 
police protection expenditure per capita v/ould support the 
hypothesis that intergovernmental revenue releases local 
revenue to be spent on services financed v/holly from local 
funds.
The first two regressions on police protection expen­
diture per capita show intergovernmental aid to be negatively 
related to per capita expenditure, Intergovernmental aid per 
capita is statistically significant at the .05 level in the 
logarithmic regression and is nearly significant in the 
linear regression.
The results of these regressions with respect to the 
aid variable fail to confirm the hypothesis. Intergovern­
mental aid per capita is negatively related to police protection 
expenditure per capita because of its relationship to other 
characteristics of state and local expenditure patterns.
Ninety-per cent of state payments to local governments 
in 1962 was for support of local school.^ The structure of
%.S. Department of Commerce, Bureau of the Census, 
State Government Finances in 1963. table 151 P* 25»
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the state aid to education program requires more money per 
pupil to go to small schools than to large schools. Total 
intergovernmental revenue per pupil, distributed to school 
districts in I962, is shown in table 24.
TABLE 24
TOTAL INTERGÔ '/SHKI.ENTAL REVENUE 1ER PUPIL BY NUI.ÎBSR OF PUPILS IN SCHOOL DISTRICTS 1 1962^
Inte rgove rnmentalDistricts Enrolling:i Revenue Per Punil
50— 149 pupils #288
150— 299 pupils 251
300— 599 pupils 229
600— 1199 pupils 210
1200 or more pupils 218
^U.S. Department of Commerce, Bureau of the Census, Census of Governments» 1962. Vol. VII, Government in Montana, table 2k ,  y , 31.
Counties with the smallest populations tend to have 
the smallest schools and, hence, the highest intergovern­
mental revenue per pupil. The correlation coefficient 
between total intergovernmental revenue per capita and 
intergovernmental aid to education per pupil is .60, 
Counties with small populations also spend less per capita 
for police protection. Table 25-shows the relationship 
between county population and expenditure per capita for 
police protection.
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table 25
EXPENDITURE PER CAPITA FOR POLICE PROTECTION BY LOCAL GOVSRNL'ENTS BY POPULATION-SIZE GROUPS OF COUNTY AREAS* I962I
Counties with Expenditure uer capitapopulation oft for police protection
less than 10,000 $6.01
10.000— 2^,999 6.33
23.000— 9̂,999 6,61
50.000— 100,000 7.42
^Ibid.. table 2, p. 27*
There is, clearly, a statistical relationship between 
intergovernmental aid per pupil and expenditure per capita 
for police protection. There is not, however, any evidence 
of causality betv/een the tv;o.
Total intergovernmental revenue per capita is negatively 
related to police protection expenditure per capita because 
of the influence of aid to education. The statistical rela­
tionship betv/een total state and federal aid per capita and 
state aid to education per pupil is strong enough to allov/ 
total aid per capita to be statistically significant, and 
negatively related to police protection expenditure per 
capita, A higher would probably be obtained in the re­
gressions if intergovernmental aid per pupil were used 
instead of total aid per capita. The purpose of this study 
is not, however, to obtain high correlation coefficients
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but, rather, to define economic and demographic determinants 
of variations in per capita expenditure by local units of 
government. Intergovernmental aid per capita demonstrates 
statistically significant correlation v/ith expenditure per 
capita for police protection. Hov/ever, there is not a causal 
relationship between the two.
Because of the relationships between intergovern­
mental aid per capita, aid to education per pupil, and local 
government expenditures per capita, it is not possible, with 
this methodology, to investigate the effect of intergovern­
mental aid on functions of local government financed wholly 
from revenue from local sources. Intergovernmental aid per 
capita was dropped from the remainder of the analysis for 
this reason.
The second set of regressions on police protection 
expenditure per capita employed per cent urban, the ratio of 
owner-occupied homes to total dwellings, population density, 
and taxable property value per capita as independent variables. 
The linear regression explained more of the total variation 
among counties than did the logarithmic regression. Per cent 
urban and taxable property value per capita were statistically 
significant at the .05 level in both regressions.
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TABIE 26
LIîŒAR REGRESSION 2 ON POLICE PROTECTIONEXPENDITURE PER CAPITA
Variablb
Per cen 
Populat
t urban 
ion density
Ratio owner- occupied homes
Taxable property value per capita
Constant term - 8.I3
Standard Coefficient Error
•02020
-.03190
-.05740
.00066
R^ = .234
TABLE 27
T Ratio
00676 2.98
01920 -1.66
03400 —1.69
00026 2.47
R2 _ .174
LOGARITHMIC REGRESSION 2 ON POLICE PROTECTION EXPENDITURE PER CAPITA
Variable
Per cent urban
Population density
Ratio owner- occupied homes
Taxable property value per capita
Constant terra = 2.55
Standard Coefficient Error
.0331
-.0166
-.5140
.1850
.0116
.0387
.3250
.0833 
r2 = .209
T Ratio
2.860
-0.430
- 1.580
2,230 
52 = ,147
These regressions reveal an interesting relationship 
between local government spending per capita for police 
protection and the two measures of population dispersion. 
Per cent urban is positively correlated to per capita
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-75-
expenditure for police protection, and population density, 
although not statistically significant, is negatively related 
to this variable. This indicates that economies of scale 
are present in this area as population grov;s, as measured by 
population density, but that city dv/elling increases the need 
for police protection. The opposite signs attached to these 
tv;o variables is a significant departure from the results 
of the interstate studies of state and local expenditure 
per capita. Kurnov; refused to use both variables in his 
joint-effects model noting "population density and degree 
of urbanization are highly correlated and that, therefore, 
there is no significant advantage in using both of the 
variables. He used urbanization as a measure of population 
dispersion since it yielded the best results.
The significance and negative correlation of population 
density in this study may be attributed to the spreading 
of constant police protection expenditures over a larger 
population. Apparently increased population density, to the 
extent that any of the counties in Montana are densely popu­
lated, does not crease a proportionate increase in expenditure 
for police protection. The positive correlation of per cent 
urban, on the other hand, indicates that city dwelling creates 
a need for additional expenditure for police protection.
Ernest Kurnov;, "Determinants of State and Local Expenditures Re-examined," National Tax Journal, XVI, no. 3,
p. 253.
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Although the ratio of owner-occupied homes to total 
dwellings was significant in the first regressions, indi­
cating a lower demand for police protection in counties v/ith 
a higl̂ er percentage of permanent residents, it v/as not
tically significant at the .05 level after taxable 
propeijty value per capita was added to the analysis,
|a third, and somewhat unrelated set of regressions was 
computed to determine the effect of income distribution and 
education on per capita expenditure for police protection. 
Per cent of families with income above #10,000, per cent of 
families with income below #3000, per cent urban, and per 
cent of the population over twenty-five years of age with 
less than five years of education v/ere used as independent 
variables. The four variables explained less than 9 per 
cent of the variation among counties and none of the vari­
ables were significant at the ,05 level.
The final regressions on expenditure per capita for 
police protection by local units of government used the two 
variables that v/ere statistically significant in the pre­
ceding regressions.
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TABIE 28
LINEAR REGRESSION ^ ON POLICE PROTECTION
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent urban .0188 ,00638 2,95
Taxable property
value per capita ,0006 ,00027 2,22
Constant term = 4.82 R^ = ,152 R^ = ,120
TABLE 29
LOGARITHI.HC REGRESSION 4 ON POLICE PROTECTION EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent urban .0353 ,0108 3»27
Taxable propertyvalue per capita ,1770 .0792 2,23
Constant term = ,512 R = ,169 R^ = ,137
These variables were statistically significant at the 
,05 level in both regressions. The logarithmic regression 
explained a larger part of the total variation among counties 
than did the linear regression. As was expected, tameable 
property value per capita is related positively to per capita 
expenditure for police protection, indicating that a greater 
demand for the property protection afforded by local govern­
ments exists in areas where property values per capitaare 
highest.
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Sacks and Harris regressed population density, per 
cent urban and per capita income on police protection in 
their interstate analysis of state and local expenditures 
and explained 79 per cent of the variation in per capita 
expenditure among states with these three variables. All 
three variables were positively related to per capita expen­
diture, However, per cent urban and per capita income v/ere 
the only tv/o significant at the ,05 level,^ The same three 
variables explained 12 per cent of the variation among 
counties in this intercounty study. Only per cent urban 
v/as significant at the ,05 level. Income v/as not found to 
be significant in this intrastate study, and population 
density had a negative sign. This indicates that the more 
densely populated states dominate the regression in an inter­
state analysis and generalizations from these results, at 
least in the area of police protection, should not be made 
to sparsely populated areas. Above a certain level, increased 
population density must cause an increase in per capita 
expenditure, much as urbanization does. This level apparently 
has not been reached in sparsely populated areas such as 
Montana, The fact that per capita income was significant in 
the interstate study but not the intrastate study indicates 
that police protection is a large enough expenditure category 
in more densely populated states to be sensitive to variations
^Seymour Sacks and Robert Harris, "The Determinants of State and Local Governmental Expenditure and Intergovernmental Flows of,Funds," National Tax Journal, Vol. XVlII, no, 1,(Mar, 1964), p, 771
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-79-
in income levels. Per capita expenditure for police pro­
tection is a relatively small part of the total per capita 
expenditure in Montana, and it is, apparently, not large 
enough to be sensitive to variations in average income.
Health and Hosnitals
Health and hospital expenditure was chosen for investi­
gation in this study because of the inability of interstate 
expenditure studies to explain adequately expenditure diff­
erentials between states. Health and hospitals is primarily 
financed locally and might prove more responsive to local 
independent variables than to state averages which have been 
tested in the interstate studies.
The first four variables regressed on health and hos­
pital expenditure per capita v/ere per capita permanent income, 
per cent urban, per cent of the population over sixty-five 
years of age, and population density. The linear regression 
used all fifty-six counties as data points. Only fifty-one 
observations were possible for the logarithmic regression 
because five counties had zero expenditure per capita and 
logarithmic transformations could not be performed on the 
dependent variable in these counties.
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TABLE 30
LINEAR REGRESSION 1 ON HEALTH AND HOSPITAL
EXPENDITURE PER CAPITA
Variable
Permanent income
Per cent urban
Per cent of the 
population over sixty- five years of age
Population density
Constant term = -1,370
Coefficient
.00493
-.05330
-.30700
,26200
Standard Error
,00289
,04080
.25400 
,12700 
= ,134
T Ratio
1,710
-1,310
- 1,210 
2,070 
= ,066
TABLE 31
LOGARITHI/HC REGRESSION 1 ON HEALTH AND HOSPITAL EXPENDITURE PER CAPITA
Variable
Permanent income
Per cent urban
Per cent of the population over sixty- five years of age
Population density
Constant term = -19,5
Coefficient
2,800
- 0,101
-0,427
0.185
StandardError
1,2700
,0818
,6720
.3080
r2 = ,113
T Ratio 
2.200 
-1,230
0,637
0,601 
= ,044
Population density v/as the only significant variable in 
the linear regression, and permanent income v/as the only sig­
nificant variable in the logarithmic regression. The linear 
regression explained more of the total variation among counties 
than did the logarithmic regression.
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The second set of regressions used an alternative 
measure of income, a measure of education in place of the 
age distribution variable used in the first regressions, 
and retained per cent urban and population density which v/ere 
either significant or nearly significant at the .05 level in 
the first linear regression.
TABLE 32
LINEAR REGRESSION 2 OK HEALTH AND HOSPITAL EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Median years of education of the population overtv/enty-five years of age -.2400 1.6200 -0.149
Per cent urban -.0819 «0453 -1.810
Per cent of families with income above$10,000 ■ .6450 .3O8O 2,100
Per cent of families withincome below $3000 -,1250 .1870 -0.666
Population density .2940 .1270 2.310
Constant term = 4.88 = .191 R^ = .110
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TABLE 33
LOGARITHMIC REGRESSION 2 ON HEALTH AND HOSPITAL
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Median years of education of the population over
tvrenty-five years of age 1,1700 3.3700 ,3490
Per cent urban -0,0967 ,0866 -1,1200
Per cent of families with income above
#10,000 ,8400 .6750 1,2400
Per cent of families with income below#3000 .8350 .9250 ,0903
Population density ,0790 ,31^0 ,2500
Constant term = -4.14 R^ = ,071 R^ = .000
Again, the linear regression explained more of the 
total variation among counties than did the logarithmic 
regression.
Per cent of the population v;ith money incomes above 
#10,000 and population density, the tv/o variables which 
v/ere significant in the previous linear regressions, were 
used as independent variables in the next set of regressions,
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TABIE 34
LIMEAR REGRESSION 3 ON HEALTH AND HOSPITAL
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per ceht of families vfith ijQcomes above
$10,00,0 .585 .251 2.33
Popula[tion density .204 .112 1.81
Constant term = -1.73 R^ = #134 = .101
TABLE 35
LOGARITmDCC REGRESSION 3 ON HEALTH AND HOSPITAL EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent of families with incomes above
$10,000 .660 .495 1.330
Population density -.124 #244 -O.5O8
Constant term = -.486 R^ = #042 R^ = .OO6
Only the per cent of families with money incomes above 
$10,000 was significant in the linear regression, and none 
of the variables tested v/ere significant in the logarithmic 
regression.
Since removing per cent urban from the linear regression 
seemed to detract from the significance of population density 
and since this reduced the R^ of the regression considerably, 
per cent urban v/as used in the final linear regression on 
health and hospitals.
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TABLE 36
LINEAR REGRESSION 4 ON HEALTH AND HOSPITAL
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent urban -.072 ,0393 -1.78
Per cent of families with incomes above$10,000 .722 ,2580 2.80
Population density .202 .1240 2.45
Constant term = -1.95 R^ - .I83 R^ = .136
Per cent urban and population density explain more of 
the variation in per capita expenditure among counties v;hen 
used together than either of them do separately. Per cent 
urban is negatively related to expenditure per capita, 
indicating possible economies of scale in this expenditure 
category v/hen a greater percentage of the population resides 
in urban areas. The relationship between per cent urban, 
population density, and expenditure per capita for health 
and hospitals is just opposite from the relationship between 
these two variables and police protection. This emphasizes 
the validity of considering both variables when analyzing 
the causes of variations in expenditure patterns among local 
governments in relatively sparsely populated states.
The positive and statistically significant relationship 
betv/een the per cent of families with money incomes above
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—S5~
$10,000 and expenditure per capita for health and hospitals 
reflects the cost of maintaining public and private hospital 
facilities. Expenditure per capita for health and hospitals 
does not include local government payments for hospitalization 
of welfare patients. It includes only local government pay­
ments for the maintenance of public hospitals and payments 
in su]3port of private hospitals. The significance of the 
income variable reflects the fact that affluent families are 
more likely to utilize these facilities and are more likely 
to demand government support of them.
The results of this analysis are similar to those of 
the interstate study conducted by Sacks and Harris. Sacks 
and Harris explained 44 per cent of the variation among 
states in per capita expenditure for health and hospitals 
with per capita incomej population density and per cent 
urban.^ The signs on the variables v/ere the same as in this 
intrastate study of local government expenditure.
The fact that less than 18 per cent of the total varia­
tion among counties in expenditure per capita for health and 
hospitals could be explained by the economic and demographic 
variables used, indicates that other factors are important 
in determining expenditure patterns in this area. One of the 
most important of these factors is probably the distance 
from the major population centers of a county to a public or
^Ibid.. p. 77.
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private hospital in another county or state. The expense 
of hospital facilities precludes their establishment accord­
ing to local governmental jurisdictions. They are more 
likely to exist v/ithin a trade area which doesn't necessarily 
conform to county geographic boundaries.
Local Q-otion Programs
Local option programs are a composite of expenditures 
for parks, recreation, and libraries. This category was 
chosen as a dependent variable because it represents expen­
ditures for items which are not essential to the operation 
of local governmental units. The hypothesis v/as that local 
option programs v/ould be related to economic variables and 
demographic variables measuring population dispersion.
The first regressions on local option programs used 
per capita permanent income, per cent of the population over 
sixty-five years of age, and per cent of the population over 
twenty-five years of age with less than five years of edu­
cation as independent variables. Fifty-four observations 
were used in the logarithmic regressions because two counties 
had zero per capita expenditure for local option programs. 
None of the variables were statistically significant in the 
first set of regressions. Less than 10 per cent of the total 
variation among counties was accounted for by the three 
independent variables used.
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The second set of regressions on local option programs 
used an alternative measure of income and three measures of 
population dispersion.
TABLE 37
LINEAR REGRESSION 2 ON LOCAL OPTION PROGRAM EXPENDITURE PER CAPITA
Variable Coefficient StandardError T Ratio
Per cent urban .0169 .00751 2.250
Per cent of families with incomes above #10,000 .0190 . 04-110 0.462
Per cent of families with incomes below 
#3000 -.0283 .02440 -1.160
Population density .0296 .0175 1.690
Relative population .1950 .0846 2.300
Constant term = I.9I r2 s .581 r2 = .559
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TABIE 38
LOGARITHmC REGRESSION 2 ON LOCAL OPTION PROGRAtS
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error
Per cent urban
Per cent of families with incomes above #10,000
Per cent of families with incomes below #3000
Population density 
Relative population 
Constant term = 4,10
Per cent of families v/ith money incomes below #3000 
was statistically significant in the logarithmic regression 
and bore the expected sign. This variable was also nega­
tively correlated with per capita expenditure for local 
option programs in the linear regression. Per cent of families 
with money incomes above #10,000 had opposite signs in the 
two regressions. However, it was not statistically signifi­
cant in either regression. Per cent urban and relative 
population v;ere both statistically significant in the linear 
regression. The linear regression explained considerably 
more of the total variation among counties than did the 
logarithmic regression.
0473 ,0454 1,040
3910 .2970 -1.320
8160 .3800 -2.150
0717 • 1450 -0,495
2630 .1510 1.740
R^ = .378 r2 = .316
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The significance of relative population in the linear 
regression indicated that better results might be obtained 
by grouping the counties by population size. The same 
variables used in the previous linear regression, with the 
exception of relative population, explained ^6 per cent of 
the total variation in per capita expenditure of the thirty- 
three largest counties. Per cent urban was the only 
statistically significant variable. Less than 10 per cent 
of the total variation among the twenty-three smallest 
counties could be accounted for with these same variables 
and none of the variables were significant at the .05 level. 
Although the twenty-three smallest counties did not substan­
tially affect the regression equation when fifty-six counties 
were included, it is clear that the regression equation 
obtained with fifty-six counties is not uniformly represen­
tative of counties regardless of population.
The first linear regression and the first logarithmic 
regression showed different independent variables to be 
significant. However, the linear regression explained more 
of the total variation among counties than did the logarith­
mic regression.
The third linear regression employed variables which 
were either significant or nearly significant in the previous 
linear regression plus the ratio of ov/ner-occupied homes to 
total dwellings and the per cent of the population over 
twenty-five years of age that completed high school.
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TABI£ 39
LINEAR REGRESSION 3 ON LOCAL OPTION PROGRAJ.B
EXPENDITURE PER CAPITA
Variabi-e
Per cent urbanI
Per cejnt of families with ijncomes below $3000 I
Population density
Ratio ovmer- occupied homes
Per cent completed high school
Constant terra = 2.85
Coefficient
.0234
-.0279
.0339
-.0346
.0313
StandardError
•00677
• 02ifl 
.0182
• 03 08
• 0310
= .55^
T Ratio 
3.460
-1.160
1.860
- 1.120
1.010
i2 = .509
Per cent urban was the only variable statistically 
significant at the .05 level. The five independent vari­
ables explained 51 per cent of the total variation among 
counties in per capita expenditure for local option programs.
The third logarithmic regression on local option pro­
grams used the same variables as the second regression with 
the exception of the relative population variable.
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table 40
LOGARITHMC REGRESSION 3 ON LOCAL OPTION PROGRAMS
EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent of families with incomes above #10,000 -.3010 .301 -1.120
Per cent of families with incomes below$3000 -.8620 .38? -2.230
Population density .0300 .136 0.218
Per cent urban .0910 .038 2.360
Constant term - 4.02 R^ = •338 R^ = .286
Per cent of ifamilies with money incomes below $3000 
and per cent urban were both statistically significant in 
this regression* Relative population, although not statis­
tically significant in the previous regression, obviously 
had an effect on the regression. Removing relative popula­
tion from the analysis greatly increased the statistical 
significance of per cent urban.
The final linear regression used only per cent urban 
as an independent variable. It was the only independent 
variable that was significant in a previous linear regression.
TABLE 41
LINEAR REGRESSION 4 ON LOCAL OPTION PROGRAMS 
EXPENDITURE PER CAPITA
StandardCoefficient Error T Ratio
.0365 .00515 7.08
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Per cent urban explained 4? per cent of the variation 
among counties by itself. The highest in a previous 
linear regression was .54 indicating that only 7 per cent 
of the remaining variation among counties could be explained 
in a linear equation by using other variables in addition to 
per cent urban.
The next logarithmic regression utilized the two inde­
pendent variables that were statistically significant in 
previous logarithmic regressions.
TABLE 42
LOGARITHMIC REGRESSION 4 ON LOCAL OPTION PROGRAMS EXPENDITURE PER CAPITA
StandardVariable Coefficient Error T Ratio
Per cent of families with incomes less than$3000 -.6550 .3260 -2.01
Per cent urban *0952 .0340 2.80
Constant term = 2.63 R^ = *315 R^ = .289
Both variables were statistically significant at the 
.05 level and explained more than 28 per cent of the total 
variation in expenditure per capita for local option pro­
grams among the counties. The final logarithmic regression 
on local option programs expenditure per capita used per 
cent urban as the only independent variable.
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table 43
LOGARITHLtEC REGRESSION 5 ON LOCAL OPTION PROGRAIvS
EXPENDITURE PER CAPITA
. StandardVariable Coefficient Error T Ratio
Per cent urban .129 .O30 4.28
Con^stant term = ,546 R^ = .261 r2 = ,24?
the highest R^ in a previous logarithmic regression v/as 
.316, indicating that the use of variables other than per cent 
urban explained less than ? per cent of the remaining varia­
tion among counties in per capita expenditures.
Urbanization is obviously the most important variable 
in explaining intercounty differences in per capita expendi­
ture for local option programs. The higher is per cent of 
county populations living in urban areas, the higher is per 
capita expenditure for parks, recreation, and libraries.
Although the logarithmic regressions explain less of 
the total variation in expenditure per capita than did the 
linear regressions, they indicate that per capita expendi­
tures for local option programs are lev; in counties with a 
preponderance of low income families.
Because of the small amount of expenditure embodied in 
this category, interstate studies published in the past have 
not dealt with this function. A regression using observations 
of the forty-eight coterminous states for a four-year time 
period was computed in conjunction with this study. Local
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parks and recreation v/as the dependent variable and ^5 per 
cent of the variation in per capita expenditure among states 
was explained by the four variables utilized.
Per capita income, population density, and per cent 
urban were all significant at the .05 level in that regression. 
A dummy variable representing time over this four-year period 
was not statistically significant. Again, income appears 
in interstate analysis as a significant variable in explaining 
per capita expenditure differentials, but it is not signifi­
cant within the state of Montana using all of the fifty-six 
counties as data points.
Education Expenditure
This analysis of education expenditure is concerned 
only with expenditure by local units of government made at 
the discretion of local voters or their representatives.
The direct influence of the state government has been removed 
by subtracting the foundation budgets of each county's schools 
from total expenditure for education.
Tv/o measures of local expenditure for education are 
used. The first is derived from Bureau of the Census data 
&r fiscal year I962. The second is taken from the State 
Superintendent of Public Instruction's biennial report and 
pertains to the I96I-62 school year. The first regressions 
computed on education expenditure per pupil used the Bureau 
of the Census data as the dependent variable. None of the
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independent variables used correlated v/ell with this data. 
However, the two regressions with the highest multiple 
correlation coefficients are presented below.
TABLE #
LINEAR REGRESSION 1 ON LOCAL EDUCATION EXPENDITURE PER PUPIL (Census Data)
Variable
Per capita income
Ratio owner- occupied homes
Coefficient
- 0.00682
79000
Per cent of adult popu­lation with less than five years of education 5»73000
Ratio high school to total students
Federal and state 
aid per pupil
Constant term = 38.83
8.59000
.4-5500
StandardError
.0204
2.1800
3.9100
4.7300
.4150
r8 = .208
T Ratio 
-0.3350
- 2.2000
1.4700
1.8200
.0958 
r2 = .129
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table 45
LOGARITHMIC REGRESSION 1 ON LOCAL EDUCATIONEXPENDITURE PER PUPIL
(Census Data)
StandardVariable Coefficient Error T Ratio
Permarjent income 0.39500 .9020 -0.4380
Populajtion density .00304 .2020 .0151
Ratio high school to total students 3.60000 1.8300 1.9600
Federal and state aid per pupil 1.06000 .4460 2.3700
Property value per pupil .04500 .4190 .1190
Per cent urban .04650 .0590 .7880
Constant term = -8.88 r2 ar .158 r2 = .074
Slightly less than I3 per cent of the total variation 
among counties was explained by the five variables used in 
the linear regression. Seven per cent of the total variation 
among counties was explained by the logarithmic regression. 
Both significant variables in the logeirithmic regression had 
the expected sign. The statistically significant variable 
in the linear regression shovred a negative correlation v/ith 
expenditure per pupil, opposite from the expected result.
Because of the low multiple correlation coefficients
and the dearth of statistically significant independent
variables in the regressions using census data, little con­
fidence is placed in the ability of this model to define
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local economic and demographic variables significant in 
explaining variations among counties in local expenditure 
per pupil for education.
The correlation matrix showed little relationship 
between the census data on education expenditure and the 
data in the Superintendent of Public Instruction’s biennial 
report. The between the two data series is .180. The 
remainder of the analysis of education expenditure per pupil 
was conducted using data obtained from the state Superintendent 
of Public Instruction.
The first regressions on expenditure per pupil for 
education using the state data employed six independent 
variables.
TABLE 46
LINEAR REGRESSION 1 ON EDUCATION EXPENDITURE PER PUPIL (State Data)
Variable Coefficient
StandardError T Ratio
Permanent income .00412 .02180 .189
Per cent urban -.38900 .30300 -1.290
Population density .30100 .88100 .342
Ratio high school to total students 5.71000 3.59000 1.590
Federal and state aid per pupil .47400 .29900 1.590
Taxable property value per pupil
Constant term =
.00343 
-17.4 r2 =
.00299
.167
1.150 
r2 = ,065
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table 47
LOGARITHMC REGRESSION 1 ON EDUCATIONEXPENDITURE PER PUPIL(State Data)
Variable Coefficient StandardError T Ratio
Permanent income -.0114 .2440 -0.0467
Per cent urban -.0232 .0159 -1,4600
Population density .0613 .0554 1.1100
Ratio high school to total students .5880 .4900 1.2000
Federal and state 
aid per pupil .2720 .1230 2,2200
Property value per pupil .2420 .1140 2,1300
Constant term = .0997 = .259 r2 = .169
None of the variables were significant in the linear 
regression and 7 per cent of the total variation among 
counties v;as explained by the variables used. The logarithmic 
regression explained 17 per cent of the variation among 
counties and two variables were statistically significant 
at the .05 level.
The next two regressions used the variables which were 
statistically significant or nearly so in the first regres­
sions and an alternative measure of income.
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TABUS 48
LINEAR REGRESSION 2 ON EDUCATIONEXPENDITURE PER PUPIL(State Data)
Variable
Median family income
Per cent urban
Ratio high school to total students
Federal and state aid per pupil
Taxable property value per pupil
Constant term = -244
Coefficient
.0445
-.8820
6.3000
.5200
.00514
StandardError
.01130
.27600
2.96000
.25400
.00253
R2 _ .362 r2 =
T Ratio
3.93
-3.20
2.12
2.04
2.03
.298
TABLE 49
LOGARITHMIC REGRESSION 2 ON EDUCATION EXPENDITURE PER PUPIL (State Data)
Variable
Median family income
Per cent urban
Ratio high school to total students
Federal and state aid per pupil
Taxable property value per pupil
Constant term = -8,65
Coefficient
.9720
- . 0 3 7 5
.7120
.3000
2370
StandardError
.2610
.0136
.4080
.1080
.0954
T Ratio
3.72
-2.75
1.74
2.79
2.48
r2 =  403 = .343
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All five variables were statistically significant at 
the .05 level in the linear regression, and all but one v;ere 
significant at the .05 level in the logarithmic regression. 
The linear regression explained 30 per cent of the variation 
among counties and the logarithmic regression explained over 
34 per cent of the total variation in per pupil expenditure 
for education. The median family income variable is, in 
this case, a much better measure of income for explaining 
differences in expenditures among counties than is a mean 
income.
The ratio of owner-occupied homes to total dv/ellings, 
the only statistically significant variable in the linear 
regression on Bureau of the Census data was then added to 
the variables which were significant in the second linear 
regression t^ing state data.
TABLE 50
LINEAR REGRESSION 3 ON EDUCATION EXPENDITURE PER PUPIL (State Data)
Variable Coefficient
Standard
Error T Ratio
Median family income .0^500 .01150 3.930
Ratio owner-occupied homes .8O9OO 1.49000 .544
Per cent urban -.84400 .38600 -2.950
Ratio high school to total students 6.24000 2.99000 2.090
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Variable
Federal and state 
aid per pupil
Taxable property value per pupil
Constant term = -295
TABLE 50-“Continued
Standard Coefficient Error
.57700
,00502
,27700
.00256
= .365
T Ratio
2.080
1.960
r2 = ,288
The ratio of ovmer-occupied homes to total dv/ellings 
was not statistically significant in this regression, and it 
lov/ered the R'̂ from that of the previous linear regression.
It is v/orthy of note, however, that the sign on this variable 
is positive when regressed on state data, and it was negative 
in the regressions on the Bureau of the Census data.
The final regressions on education expenditure per 
pupil retained the five variables v/hich were statistically 
significant in previous regressions and the per cent of the 
population over tv/enty-five years of age with less than five 
years of education was added to test the significance of a 
social variable on the analysis.
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TABLE 51
LINEAR REGRESSION 4 ON EDUCATION EXPENDITURE PER PUPIL (State Data)
Varia Coefficient StandardError T Ratio
Median family income ,05330 .01070 4.97
1Per cent urban -.95600 .25300 -3.78
Per cent of population with less than five years of education 7.64000 2.34000 3.27
Ratio high school to total students 6.22000 2.71000 2.29
Federal and state aid per pupil .46100 .23400 1.97
Taxable property value per pupil .00471 .00232 2.03
Constant term = -313 r 2  =  
TABLE 52
.476 R^ - .412
LOGARITHLŒC REGRESSION 3 ON EDUCATION EXPENDITURE PER PUPIL (State Data)
Variable
Standard 
Coefficient Error T Ratio
Median family income 1.160 .2730 4.27
Per cent urban -0.043 .0136 -3.18
Per cent of population 
with less than five years of education 0.140 .0719 1.95
Ratio high school to total students 0.693 .3970 1.75
Federal and state aid per pupil 0.275 .1050 2.61
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TABLE 52— Continued
StandardVariable Coefficient Error T Ratio
Taxable propertyvalue per pupil .213 .0936 2.28
2 —9Constant term = -10.1 R = .44-3 R = .377
All six variables were significant in the linear 
regression while four were significant in the logarithmic 
regression. The linear regression explained over 40 per 
cent of the total variation in expenditure per pupil for 
education among the counties. The logarithmic regression 
explained almost JS per cent of the total variation among 
counties. All of the independent variables used carried the 
expected sign. Expenditure per pupil increases with higher 
family incomes» taxable property value and intergovernmental 
aid. The larger is the ratio of high school students to 
the total student ;population, the higher is expenditure per 
pupil. Urbanization is negatively related to expenditure per 
pupil partly because of lower average transportation costs 
and partly because of economies of scale enjoyed in the 
larger, urban schools. Per cent of the population over 
tv/enty-five years of age with less than five years of educa­
tion is particularly interesting. The positive and significant 
sign of this social variable indicates that poorly educated 
people demand higher per pupil expenditure for education 
than persons with more years of education. If differences
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in incomes, federal aid, taxable property values and urbani­
zation were not accounted for by other variables in the 
regression equations, this variable would likely have a 
negative sign because low education levels are normally 
associated with low incomes and urban areas,
A final linear regression was computed using Bureau 
of the Census data with the independent variables found to 
be statistically significant when regressed on the state 
expenditure data. None of the six independent variables were 
statistically significant at the ,05 level in this regression 
and less than 10 per cent of the total variation among the 
fifty-six counties was accounted for by the six independent 
variables,
It is difficult to make comparisons between the results 
of this analysis and the interstate studies that have been 
conducted because of the difference in the dependent variables 
used. Most state governments play a significant role in 
financing local education and much of the influence of the 
state governments has been removed from this analysis.
The interstate study conducted by Sacks and Harris 
explained 60 per cent of the variation among states in per 
capita expenditure for education in i960 with per capita 
income, population density, and per cent urban. Per capita 
income and population density were both statistically
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significant at the .05 level.^ Similar results v;ere reported 
in the lÆaryland Tax Study. Seventy-six per cent of the 
variation among the coterminous states in expenditure per 
pupil f a.3 explained in this study with per capita income, 
population density and a time trend variable for data cover­
ing fiipcal years 1957 to 1962,^
if one of the variables significant in the interstate 
studies were significant in this intrastate study. As was 
true for other categories of expenditure, per cent urban 
was more influential in the intrastate study and population 
density was the more significant variable on interstate data. 
The remaining economic, demographic and social variables 
employed in this analysis have not been tested on interstate 
data.
^Seymour Sacks and Robert Harris, "The Determinants of State and Local Government Expenditure and Intergovernmental Flows of Funds," National Tax Journal. Vol. XVIII, no. 1, 
(Niar. 196^), p. 77.
^r.Iarvland Tax Study. Bureau of Business and Economic Research, College of Business and Public Administration, 
University of I.'Iaryland, 19651 p. 40.
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CHAPTER V 
SUIvBIARY AND CONCLUSIONS
The purposes of this study were to identify economic 
and demographic determinants of local government expendi­
tures in Montana and to compare the results of this analysis 
with similar studies which have identified the major deter­
minants of state and local government expenditure. A cross 
section of expenditure data for the fifty-six counties of 
Montana provided the dependent variables for the multiple 
regression analysis. Most of the expenditure data was taken 
from the I962 Census of Governments, the most recent data 
available for local governments in Montana, The independent 
variables, from various sources, pertained to I962 where 
possible but v/ere for periods within three years of I962 in 
all cases. Linear and logarithmic regressions were computed 
for each expenditure category to determine the independent 
variables which were significantly related to variations 
among the counties in per capita expenditure for the six 
categories investigated and to determine whether the rela­
tionships v/ere linear or non-linear.
-106-
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The linear model fit the data better than the logarith­
mic model for the expenditure categories of police protection, 
health and hospitals, local option programs and education.
This ijfidicates that a given change in an independent variable 
will cause the same change in per capita expenditure in all 
counties, regardless of the absolute levels of their indepen­
dent and dependent variables. For example, the coefficient 
on per cent urban in the final linear regression on education 
expenditure per pupil was -.96. This means that a one per 
cent increase in the per cent of a county's population living 
in urban areas will cause a decrease of 9^ cents in expendi­
ture per pupil for education. This relationship holds 
whether 10 per cent or 90 per cent of the county's population 
lives in urban areas and regardless of the county's current 
per pupil expenditure for education.
The logarithmic model explained a,greater percentage 
of the variation among counties in per capita total direct 
general expenditure and in per capita expenditure for general 
control. The coefficients on all the variables in the logar­
ithmic regressions on these categories of expenditure v/ere 
between -1 and 1. An exponential function with a coefficient 
between -1 and 0 decreases at a decreasing rate. An exponen­
tial function v/ith a coefficient betv/een 0 and 1 increases 
at a decreasing rate. This indicates that the effect of a 
change in one of the independent variables on per capita
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expenditijre is greater in counties with small observed values 
of the independent variables than in counties with relatively 
large observed values. For example, the coefficient on per 
capita permanent income in the final logarithmic regression 
on general control is .58. This indicates that a 10 per 
cent increase in per capita permanent income will cause 5*8 
per cent increase in per capita expenditure for general 
control. This percentage relationship holds throughout the 
range of per capita permanent income, A given real change in 
per capita permanent income, however, will be a bigger per 
cent of per capita permanent income in counties v/ith low 
per capita income and v/ill, therefore, have a greater effect 
on per capita expenditure for general control than in coun­
ties with relatively high per capita permanent income. The 
significant difference between the two models is that a given 
change in the independent variables in the logarithmic model 
has a greater effect on per capita expenditure in counties 
with relatively low values of the independent variables 
than in counties with relatively high values for the indepen­
dent variables.
Of the seventeen independent variables tested in this 
analysis, per cent urban was a significant variable for 
explaining variations among counties in per capita expendi­
ture in more categories than any other independent variable 
tested. Per cent urban was a statistically significant vari­
able in determining per capita total direct general expenditure,
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per capita expenditure for general control, per capita 
expenditure for police protection, per capita expenditure 
for local option programs and expenditure per pupil for 
education. Per cent urban was negatively related to total 
direct general expenditure, expenditure for general control 
and expenditure for education, indicating that counties with 
the hî ghest degree of urbanization have low per capita or
I
per pupil expenditure in these areas. The spreading of fixed 
costs over larger population is one of the reasons for this 
relationship. Another reason, peculiar to education, is 
lower per pupil transportation costs associated with geo­
graphically smaller urban school systems. Per cent urban was 
positively related to per capita expenditure for police 
protection and local option programs. Per cent urban is 
positively related to per capita expenditure for police 
protection because urbanization creates a need for additional 
police protection. Per cent urban and per capita expenditure 
for local option programs are positively related partly 
because of the demand by urban residents for recreational 
activities and partly because larger urban governments are 
the only ones that can feasibly provide these services.
Of the remaining sixteen independent variables tested, 
ten were statistically significant in determining expenditure 
per capita in at least one category of expenditure. However, 
none were significant in determining per capita expenditure 
in more than two expenditure categories. The per cent of
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families with money incomes above $10,000 was statistically 
significant and positively related to per capita total direct 
general expenditure and per capita expenditure for health and 
hospitals. Expenditure per capita in these categories is 
higher in counties with relatively more of their populations 
in the high income range.
Taxable property value per capita was positively related 
to per capita expenditure for police protection and general 
control. Per capita permanent income v/as positively related 
to per capita expenditure for general control. The per cent 
of families with money incomes below $3000 was negatively 
related to per capita expenditure for local option programs. 
Federal and state aid per pupil, taxable property value per 
pupil, the ratio of high school students to the total 
student population, and the per cent of the population over 
twenty-five years of age with less than five years of educa­
tion were all positively related to expenditure per pupil for 
education,
A significant similarity between the results of this 
analysis and the results of the interstate studies vrhich have 
isolated the determinants of state and local government 
expenditure per capita is the statistical significance of 
variables relating to income and population concentratio ns,
Per capita personal income was a significant determinant of 
state and local government expenditure per capita in every
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category tested in the interstate studies. Some measure of 
income was statistically significant as a determinant of 
local expenditure per capita in this study for every category 
tested except per capita expenditure for police protection. 
Either population density or per cent urban was a significant 
determinant of state and local expenditure per capita in all 
six categories of expenditure tested in the interstate studies. 
The same was true in this study of local government expenditure 
per capita in Montana.
Although income and population concentration are signi­
ficant determinants of expenditures in both cases, they do 
not affect expenditures in the same v/ay. Furthermore, 
different income distributions and types of population con­
centrations are significant in each type of study. Per capita 
income was statistically significant and positively related 
to per capita expenditure in every category tested in the 
interstate studies. In this study, hov/ever, per capita perma­
nent income, a measure of income closely related to per 
capita personal income, was statistically significant only 
as a determinant of par capita expenditure for general con­
trol. It was tested on per capita expenditure in all six 
expenditure categories. The other measures of income which 
proved to be significant determinants of per capita expendi­
ture by local units of government were measures of income 
distribution and median family income. Although income is
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a determinant of per capita expenditure in all of the studies, 
average income explains variations in total state and local 
government expenditure per capita among the coterminous 
states and income distribution variables explain variations 
in local expenditure per capita among the fifty-six counties 
of Montana.
Differences in the effect of the population distribu­
tion variables also exist between the interstate and intrastate 
studies. Population density v;as statistically significant 
and negatively related to per capita expenditure by state and 
local governments for total direct general expenditure, 
expenditure for general control, expenditure for health and 
hospitals and education expenditure per pupil. In this 
intrastate study population density was a statistically sig­
nificant variable only for per capita expenditure by local 
units of government for health and hospitals. It was posi­
tively related to per capita expenditure for health and 
hospitals in this study, opposite from the relationship 
found to exist in the interstate studies. Per cent urban 
was a statistically significant variable in determining per 
capita expenditures by local units of government in Montana 
in five of the six categories tested. It was significant 
in determining total direct general expenditure per capita, 
general control expenditure per capita, police protection 
expenditure per capita, local option programs expenditure 
per capita and expenditure per pupil for education. In the
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interstate analysis, per cent urban was a statistically 
significant determinant of per capita expenditure by state 
and local governments only for local option programs and 
health and hospitals. Per capita expenditure by local.units 
of government for health and hospitals was the only category 
of expenditure in the intrastate study where per cent urban 
was not a statistically significant variable. Per cent urban 
v/as positively related to per capita expenditure for local 
option programs in both studies. Local option programs is 
the only expenditure category for which the same demographic 
variable v/as statistically significant in each study and 
carried the same sign.
The relationship betv/een per cent urban and population 
density v/hich exists in the regressions on expenditure per 
capita by local units of government in Montana is particularly 
interesting in light of Ernest Kurnov/’s suggestions regarding 
the use of these variables in interstate analysis of the 
determinants of per capita state and local government expen­
diture, Kurnov/ noted that the correlation between the tv/o 
variables v/as quite high and for that reason he suggested 
using only one of the variables because of possible problems 
resulting from multicolliniarity. These two variables are 
not significantly correlated across the counties of Montana, 
and they carried opposite signs in the regressions on three 
of the six expenditure categories tested.
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Income and population concentration are the main deter­
minants of per capita government expenditure in both the 
interstate and the intrastate analysis. However, the differ­
ent measures of these two variables which must be used to 
explain variations among governmental units in per capita 
expenditures makes generalizations about any single level of 
government from a study using a combination of governmental 
units as data points extremely hazardous. The analysis is 
not sensitive enough to particular units of government to 
allow such conclusions to be drawn. One conclusion that may 
be stated is that different factors probably affect per 
capita expenditure by all levels of government. The differ­
ences betv/een the results of this study and the interstate 
studies suggest such a conclusion. It would seem that a valid 
study from which conclusions could be drawn about a specific 
unit or level of government would have to be confined to the 
particular level of government in question. While interstate 
studies of the determinants of state and local government 
expenditure per capita in the United States and this intra­
state study of the determinants of local government expenditure 
per capita in Montana provide interesting and useful infor­
mation about total governmental activity, they do not provide 
information in sufficient detail to be the basis for policy 
decisions by specific units of government. Sufficient 
information is available from this type of analysis, however.
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to provide guidance to local units of government for general 
planning purposes. This type of analysis tells politicians 
the changes in expenditure patterns to expect from changes 
in the economic and demographic features of their localities. 
Since the analysis is based on aggregate local government 
expenditures by county areas, it will not tell policy makers 
the types of changes to expect in expenditure patterns of 
their specific units of government. Future studies of the 
determinants of per capita expenditure by specific levels of 
government could provide sufficient information to individual 
units of government to assist in policy decisions, as well 
as for general planning purposes.
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DATA APPENDIX
TABLE A
Dependent Variables
Column 1— Direct General Expenditure Per Capita
Coluimi 2— General Control Expenditure Per Capita
Column 3— Health and Hospital Expenditure Per Capita
Column 4— Police Protection Expenditure Per Capita
Column 3— Local Option Program Expenditure Per Capita
Column 6— Education Expenditure Per Pupil (Bureau of the Census)
Column 7— Education Expenditure Per Pupil (Montana State Superintendent of Public Instruction)
SOURCES
Expenditure data for columns 1-6* U.S. Bureau of the Census, 1962 Census of Governments. Vol III, no. 26, Government in 
Montana, table 28, pp. 37-4l.
Expenditure data for column 7* State of Montana Superintendent 
of Public Instruction, 1962 Biennial Report, table 27, pp. 5^- 
57.
County populations I Montana State Board of Health, 1962 Annual Statistical Supplement, table 25, p. 26.
School populations * State of Montana Superintendent of 
Public Instruction, 1962 Biennial Report, table 3 ,̂ P* 70*
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TABLE B
j Independent Variables
Column 1— Population Density 
Column 2— Personal Income Per Capita 
Column 3— Permanent Income Per CapitaI
Column 4— Median Family Money Income
Column 5— Per Cent of Families With Money Incomes Below #3000
Column 6— Per Cent of Families With Money Incomes Above #10,000
Column 7— Per Cent of the Total Population Living in Urban Areas
Column 8— Total Federal and State Aid Per Capita
Column 9— Federal and State Aid Per Pupil For Education
Column 10— Ratio of High School Students to the Total Student Population
Column 11— Taxable Property Value Per Capita
Column 12— Taxable Property Value Per Pupil
Column 13— Ratio of Owner Occupied Homes to Total Dwellings
Column 14— Per Cent of the Population over Twenty-five Years of Age With Less Than Five Years of Education
Column 15— Median Years of Education Completed by Persons Over Twenty-five Years of Age
Column 16— Per Cent of the Population Over Tv/enty-five Years of Age Who Completed High School
Column 17— County Population Relative to the State Population
Column 18— Per Cent of the Population Over Sixty-five Years 
of Age
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-122-
SOURCES
Columns 1-3* Derived from county land areas in U.S. Bureau of the Census, U.S. Census of Population: I960. Number ofInhabitants. Montana. final report PC (l)-28A,table 6 , page 28-11Î total personal income estimates for Montana Counties in Personal Income Estimates for Montana Counties. Bureau of Business and Economic Research, University of Montana,Missoula, Montana; population estimates for Montana counties in the Annual Statistical Sunclement, Montana State Board of Health, Helena, Montana, table 25, p. 70.
Columns 4-6* U.S. Bureau of the Census, U.S. Census of Population; I960. General Social and Economic Characteristics. 
Montana, final report PC(l)-28C, table 36, p. 28-85, table 86,p. 28-151 to p. 28-155.
Column 7* U.S. Bureau of the Census, U.S. Census of Population* i960. Number of Inhabitants. Montana, final report PC(l)-28A, table Î6, pp. 28-li.
Column 8* Derived from intergovernmental revenue to Montana counties in U.S. Bureau of the Census, Census of Governments *1962. Vol. VII, no. 26, Government in Montana, table 28, pp.37-^2, and population estimates for Montana counties in I962 Annual Statistical Supplement.Montana State Board of Health, Helena, Montana, table 25, p. 70.
Column 9* Derived from federal and state school funds distri­buted to Montana counties in 1962 Biennial Report. State of Montana Superintendent of Public Instruction, tables 23 and 24, pp. 52-53, and average number of students belonging in Montana counties in 1962 Biennial Report, State of Montana 
Superintendent of Public Instruction, table 3^» p. 70.
Column 10* Derived from average number of students belonging to high schools eind elementary schools in Montana counties,1962 Biennial Report. State of Montana Superintendent of 
Public Instruction, table 3^» P* 70
Columns 11-12* Derived from taxable property values of Montana counties in the Twentieth Biennial Report. Montana State Board of Equalization, p. 105; population estimates for Montana counties in 1962 Annual Statistical Supplement, Montana State Board of Health, table 25, p. 70; average number of students; belonging 
in Montana counties, 1962 Biennial Report, State of Montana 
Superintendent of Public Instruction, table 3^, P* 70.
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Column 13* Derived from total number of housing units and the number of ov/ner occupied housing units in Montana counties in U.S. Bureau of the Census, U,S. Census of Housing* i960,Vol* 1, States and Small Areas, Montana, final report HC(l)- 28, table 28,"p. 30-35.
C o I uitW  1 4 X Derived from data in U.S. Bureau of the Census,U.S. Census of Population t i960.,General Social and Economic Characteristics. Montana, final report PC(1)-28C, table '83,“pp.“ Î3̂ -14Ô. “
Column 15-161 U.S. Bureau of the Census, U.S. Census of Population* i960. General Social and Economic Characteristics. 
Montana, final report PC(1)-28C, table 35» p. 84, derived ” from data in table 83, pp. 136-140.
Column 17* Derived from county population estimates in the 1962 Annual Statistical Supplement. Montana State Board of 
Health.
Column 18: U.S. Bureau of the Census, U.S. Census of Population*i960. General Population Characteristics * Montana-, final 
report, PC ( 1 ) - 28BT^able I3, p. 1̂
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